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(57) Abstract: lH-Imidazopyridine derivatives represented by 
the following general formula (1) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R 1 represents 
hydrogen, alkyl, cycloalkyl or aryl; R 2 represents cycloalkyl, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycle or a heterocycle; R 3 represents amino or a saturated 
nitrogen-containing heterocycle; and k is an integer of 0 to 3, 
provided that the case where R 3 is a saturated nitrogen-containing 
heterocycle and R 2 is unsubstituted alkyl is excluded. 
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-USSR (I) <DW»&R*&, R 3 ' ■C^$tL5#So«lfeS«r^rL"Ct < tV^T$ 
*3SM<Z)SiJ©^LV^|g«fc«ttb« % fJlB-jR* (I) (II) -C^$*L5 
*»M©SfelJ:SU©0*UV^«H:J:iLff, HUB— jR3; (I) (II) "C* 

suofcjfta^tt, wib-jrs: (1) (id x&zhzfc&mxmm^m 

3e>fc»J<0*j6d»&W\ IWa-JKS: (I) Xfi (II) ^£ft^bi§*U2|g 
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4-if7 , /y^s, 2-^f-yy/^, 4-^-y-yy^s, 
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*s*fi> tfffE-« (ii) i^v^cr" -c^&ftsxaMKS; (iv) -e^ti 

s***««r*u i-T^y^^x, 1- 

T^f-^^/W-S, 2-Tif5 : -v 5 ^/wS, l-top^ 
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s?=/vas, tr^ y / s, 2 - 1°^< y v^s, 3 - tv< y s^g, 4 - y v 5 
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y/V^A-^-/^, 5-T- b7yy/W7J^-/VS, 1, 2, 5-f7^7/- 
>v- 3 --f/^yj/i^-yvg, l-t7H;i^S, 2-t7F^^I, 2-3vy 
/V^/Vfc/t'S, 3-3V y ;V%;V7$~;ls&, 4 -^r/ y /^/V^-^S, 1- 

^ ^ k y ^/v^^/ws, 2 — < v Ky 3 — r y k y 

^iffeft, R 4 , R 5 , WR'^^^f^MlfLT'b iV>T/V=»^i^*/nS 
=/H©7^3^^/i/*=;vSt UTii, f!lx.ll> y h^^^/^^-^S, a: 

n-y* b ^v^/V^/vX, jyfh 3ri/%/\'tf-/\'&, sec~y h ^y^V^—ZV 
S, tert-y h ^ri/yj/V^— /V3=, n-^yf/Vt^rv'*/V'#=;VS l n-^^v'/V^" 

£>*l> R 4 , R 5 , RX/R 6 X^^tl^m^^LXh 
£^7/i>jj>x/i'ft~/i'&<DT/i'%l'X/i>&—/i'£sb LX\*y Mx.it, 

#3§W©ftffE--«!S; (I) &l>* (II) XTpZtlZfc&mz&^Xs fcstfgs 

*v\, w^wzmtLx^ 09x.wr, 7yii^, msfjs^, ay 

^JB^W/Ma^VJR^ TKMSs ^^S, n-yntVH, -f77n 

tWS, n-^^/VS, -Ty^/WS, sec-:7*?VV£, tert-y'^/VS, n-^y^VV 
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757S, ^^7 5/1, ^y^7 5/l, 7-kf^7 5/S, 
;^n7tf-^7 5/S, tert-7* h ^v^/utf; -,i^r 5 / m, -<W)^^"y)3 

/vtf=./vT^ ;m, ^yxt Ky/ur ^ ys, hy7x^w^;i^© 
^y/vs, -fy^y/y^, ^w-y/ux, ^y/^y^s, tv^p^^s, 7 

;^n7tf;H, iy7/u;to 7-fe^/uS, MJ7;^n7tf;H, ynnT 
ir^S, iyynnTir^/vg, f y ^ d a 7tf /H#©f ilSlrf LT t> J; 
V>Ti^/^ y h^i/^/wtf-zyg, 3i h^v^7/u#— n-7n*'^y*/i' 

7$~jvm, 4 yynxK^^/v^^/vs, n-7*b3-;yy7/u^=/us, -fyyh^r 

sec-ybdrv-^/V^^/VS, tert-T' h f# ^/S'^^l, n- 

^y^y/v^-^v'^/U/}?— ;vS, ^/p/^y^S, y ^/v-yj/w-^xf 

z^S, ^/uyj/W-^E-^/V^, n-7°D tVU^/w^-f/vS, ^y7ot/V*^ 
^/i^, n-^f/^/M^^^S, yy7f;i/*;w^y^S, sec-7*^yj 

/w^-Y/vJE, y fvu^^yj/w-^-f/vfi, ^fvi^^yj/W^-f n-7°n 
tVi^^TJ/w-^^/i^, yy°n tvu^^-yj/v/^^e'i'/uX, 11-7*5^/^^-^ /v 

/^^/l^, yy>/U^yj/W^^-f/US, sec-7'^7U^^-yj/W^^/^, 
tert-y^/V^^-TJ/W^^-^/V^^T/U^r/U^^/W^^e^/US, 7* 5 vV X, 

9 



WO 01/58900 



PCT/JP01/00816 



^^7^^/1/1, ^^v^/u^^/wS, i^y^/i/^x/i/S, n-^n/^y^/v^ 
t°y vVv^/ug, ^/u^y/^s, h y 7x^^f/Hi©77/v^;H^ =■ 
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#35§H©$rlB— $5*: (i) &i>* (ii) w^sfb-B-W^ jjfSRUtSc-Ofi, 

«0^©Sufs-jK5t (i) RV (ii) T^SftSffrfr*©:!*, £?£b<«3® 
y^Sfe, a-w v'Sft, ^w^k, 7^vMK, 

ffi^M, !)73l, tcvS*. fL®?, it^9Mk, ±y<^^M, ^>nyf, 
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*mw<Dm^-®i#; (i) Rxf (id T^ztizik&w, ^#ifcmz#i-% 

«i^©iris-«^: (i) xt5 (ii) ^Ztizik&mxfczomz, 

tc * tb b h #38 W <E>f£B * h 5 c 

if § n t & # 5 # , sfcBH fit n *l fc Ite £ *i 5 r. i * v \ 

(1) 1 - [2- (4-txy vW) ^/b-] -4- h y ^/v^D^fvv- 1 H-^T 
5^/ [4, 5-c] 3V y y 

(2) 2-7i=/b-l- [2- (4-t'^y-^/V) ^TvV] - 4- 

9VU-1H — rs^vu, 5-c]^yy^ 

(3) 8-^n-2-7i^-l - [2- (4-fcV<!J$W a^Vl"] - 4- h 
!)7;Vtn>f;V-lH-'f^)/ [4, 5-c] ^/DV 

(4) 2-7i-/V- 1 - [2- ( 4 - fc 0 -^ !J V7V) ^/V] ~4- h 
!)7/^n^f/V-lH- f^^y [4, 5-c]^r/yy 

(5) 8 h^>-2-7i^;b- 1 - [2- vvb-) ^5vb-] - 4- 
MJ7/^P^f/V-lH-^^/ [4, 5-c] ^r/y^ 

(6) 1- [2- ( 4 - t°-< y vW) ^;V\ -2, 4 - S> h V 7/VJru * f-jv- 1 

h— [4, 5-c] ^;py 

(7) 2 - S/* n -O-^Vb— 1 - [ 2 - ( 4 - fc°^ y SMO ^?Vb-] - 4 - h y 7 ;V 
tn^f/b-lH-y$^ [4, 5-cl^r/r/ 

(8) 2 - o 5//b— 1 - [ 2 - ( 4 - 1"^ y ^/V) - 4 - h V 7 /l> 
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tP^f/v-iH-^^/ [4, 5-c] 

(9) 2 -tert-:/?vV- 1 - [2- ( 4 - fc°^ y v^/V) afvl/] -4-hU7/^ 
P^f/V-1H-^^/ [4, 5-c]^/y>- 

(10) 2- (4-^f/V7x^) -1- [2- (4-t^P^) ^^V] -4 
-MJ7/l/tn^^-lH-^5^/ [4, 5-c] ^/ y ^ 

(11) 2- (4-* Y*>V7 -1- [2- (4 -t°^]J vVu) 3^/V] - 
4-hy7/^n^f^-lH-^f^y [4, 5-c] 3vy^ 

(12) 2- (4-7/^a7x^) -1- [2- ( 4 - fc^ V i?M ~ 
4-^)7/^^^-^-^^/ [4, 5-c] 3Vy^ 

(13) 1 - [ 2 - ( 4 - t 0 ^ y 5^/V) 3:^] -4 - b y ^ ^/V- 2 - ( 4 
-MJ7/^o^Wi-/v) -1H-^^/ [4, 5-c] ^f/!ly 

(14) 2- (4-3-K7xi/U) -1- [2- ( 4 - y ^) -4 

- by y/v^n^^^-iH-^ [4, 5-c] ^yyy 

(15) 1- [2- (4-t°^y^V) 3Z^/V] -2- (2-t°py/v) -4-hy 
7/Ptn^f/U-lH-^^^ [4, 5-cl*J})y 

(16) 2- (2-^-^5^^/!)^) -1- [2- (4-fc°^y^/W) ac^yi,] 

-4-by7/^o^f/i'-iH-f^y [4, 5-c] ^yy^ 

(17) 1- [2- (4-t^y^;V) 3^/V] -2- (2-^-T^y/W) -4-h 
U7/VtP^f/V-lH-^^/ [4, 5-c] 

(18) 1- [2- (4-t^y^V) J.^/V] -2- (2-^-,^) -4- fy 

[4, 5-c]^yyy 

(19) 2- (5-^^-2-^3:^/1^) -1- [2- (4-t'^y^/V) rc^/V] 
-4- MJ7/^n^f^-lH--{^/ [4, 5-c] 

(20) 2- (3-^ ^/W-2-^"3:^7>) -1- [2- (4-fc°^yv7W) 
-4-M)7/V'tn>f/V-lH-'f^/ [4, 5-c] ^/V^ 

(21) 2- (2-7JJ/H -1- [2- ( 4 - y v^V) ai^-yl/] -4-fy7 

jv^-n^^-jv- 1 h— r s^v [4, 5-c] ^yy^ 
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(22) 7-^nB-2-7x =-/V- 1 - [2- ^5W] -'4- 
MJ7;^o^f;V-lH-^5^ [4, 5-c] ^r/y^ 

(23) 7-^OB~l - [2- -2- (2-tfoU/V) 

-4-h])7;utp^f^-iH-^^Y [4, 5-c] =¥yyy 

(24) 1 - [2- ^?VKl - 2- (2-^T^y 
;v) - 4 - h y 7;ktn ^ f ^- 1 H-^ 5 [4, 5-c] 

(25) 7-^on-2- ( 2 - 1 H-4 ^ ?S V )V) -1- [2- (4-t 0 ^])^ 
/V) ac^/W] -4- b!J7/Vtn^f/V-lH-f^y [4, 5-c] ^r/D 

(26) 7- ;7 hp- 2- (2-^y/V) -1- [2- ( 4 - fc 0 ^ y vVu) :c?yu] 

-4- h y iH--f s:*v [4, 5-c]^yyy 

(27) 7-^PP-l- [2- (4-tXy ^) ol^vW] -2- (2-^-^^V) 
-4-h!J7;l'tn^f;k-lH-^^7 [4, 5-c] ^r/!Jy 

(28) 7-^no-2-^P^;V- 1 - [2- (4-t°^y^/V) ^^/V] 

-4- h y 7;^p^f;i/-lH->f^/ [4, 5- cl =¥/ y y 

(29) 7 - ^ o P - 2 - v'^ D-Ndr^/V- 1 - [2- ( 4 - fcV< JJ vvl^) J^/U] 

-4-^!)7;^o^f^-iH — r^v [4, 5-c] =¥/yy 

(30) 7-7^tn-2-7i=A/-l- [2- ( 4 - fc°^ V i?M ^.f-)V\ -4 

-M)7;vto^f/v-iH-^ [4, 5-c] 

(31) i-y^u- i - [2- (4-t°^y-^v) j.^;v] - 2- (2-t°py 
/w) -4-hy7;i/tD^f;v-iH-^^/ [4, 5-c] ^yy^ 

(32) 7 1 - [2- (4-t 0 ^y^V) ^/V] -2- (2-f77* 
y,v) -4-M)7;vtn^f;v-lH — f ^ [4, 5-c] 

(33) 2 - (2-1H — i As) -1- [2- (4-tf^y 
S?/V) rc^/U] -4-M)7/^D^f;V-lH-^^V [4, 5-c] 3V 

(34) 7 - - 2- (2-7U/V) -1- [2- (4 - fc°^ ]} i?*) ^fvU] 
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-4-M7;^a^f^-lH — r^^V [4, 5-c] =¥/ y ^ 

(35) 1 - [2- oi^/w] -2- (2-5^- 
/V) -4- by 7/U*B^f^-lH-' f $^3/ [4, 5-c] * S V > 

(36) 7— [2- (4 — fcV<ysW at^VVO 
-4- M> ITVWfn^fvl'- 1H-' f [4, 5-c] ^r/yy 

(37) 2->V tz^-y/V- 7 -7;M-n- 1 - [2 - (4 -t°^y vVW 
-4- Ml 7/l^t3^/V- 1H-- f S^j/ [4, 5-c] */})y 

(38) 7-^^-2 - [2- (4-^^^) ^5v>] -4- 
hy7;^n^^-lH-^^y [4, 5-c]dryy^ 

(39) 7-^^-1- [2- (4-t^<yv7V) ^^] -2- (2-tfPy/V) 

-4-MJ7;^n^f;v-iH-^^/ [4, 5-c] 3vyy 

(40) 7-^/1—1- [2- 3t^-/V] -2- (2-^Ti/y 
/u) -4-f!)7;Vtn^f/V-lH-^^V [4, 5-c] ^7 y ^ 

(41) 2- (2-1H f ^^/y/U) -7-^5VV-l- [2- (4-t^y^ 

/v) ^/w] -4-MJ7/vto^f;v-lH--f^/ [4, 5-c] ^yy 

(42) 2- (2-7!);w) -7-^^-1- [2- (4-tV*y$^) :cfvV] 
-4-F!)7/^n^f^~lH-^^y [4, 5-c] V V 

(43) 7 TyV- 1 - [ 2 - ( 4 - tT ^ y ^5VW] - 2 - ( 2 -^-s.=./u) 

-4- by 7/vtn^^-iH-^ f [4, 5-c] ^yyy 

(44) 2 -i/^P^y^VV- 7-^^-1- [2- (4-t^y^/V) ^^/W] 
-4 - MJ 1 H-f 5 [4, 5-c] 

(45) 2-^^n^^r^V-7-^^/V-l- [2- ( 4 - tf^ y i?JV) at^/U] 
- 4 - Ml 7;^n ^ f 1 H-f 5 [4, 5-c] 3V y > 

(46) Q-tJ-;V-2-~7^=./l>-l- [2- ( 4 - y v 5 /^) ^5vV] -4- 

MJ7^tn^f^-iH-f^y [4, 5-c] 

(47) 6 9vV- 1 - [ 2 - (4 - t°^y - 2 - ( 2 - fcTn ]} ;V) 
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-4-M)7^to^f;P-lH-^^/ [4, 5-c] 3Vy>- 

(48) 6-7<^-l- [2- (4-c^y^/W ^/l/j -2- 

/V) - 4 - f !) 7;vtn ^ f 1 H-'f ^ [4, 5-c] ^/!JV 

(49) 2- (2-1H — f^^/y/V) [2- (4-t°-<y>> 
;U) -4-MJ7;^n^f-^-lH-<^y [4, 5-c] * / V 

(50) 2- (2-7U/V) -6-^^-1- [2- (4-fc°^ycM-) 3i^/u] 
-4- by 7^D^f;V-lH- -f^/ [4, 5-c] ^r/!)y 

(51) 6-^^VV-1- [2- ^fvV] -2- (2-^n^/lx) 

-4-hy7/vtp^f^-iH-f^/ [4, 5-c] */yy 

(52) 2 n^tyf /V- 6 - ^ f /V- 1 - [2- (4-t'^y-^/V) ^/W] 
-4- by 7/Vtn^f;V-lH- [4, 5-c] 3V y ^ 

(53) 2 O^^/V- 6 -tf-ZU- 1 - [2- (4-^P^) ^fvV] 

-4-MJ7/vta^f/v-iH-Y^/ [4, 5-c]=*-/yy 

(54) 7-^ h^>-2-7x=/l/-l- [2- (4-tr^Ui?/U) ^^VV] -4 

-by 7;u^-p^^/u- i h — f 5 [4, 5-c] ^yyy 

(55) 2-7^-/1^-1- [2— (4-tV<!?SW at^] -4, 7-i?M?7 
^n^f;>-lH-^^/ [4, 5-c] 

(56) 7-7oo-2-7a^/V-l- [2- ^5vV] -4 
-by 7A-tn^f^- [4, 5-c} *J V > 

(57) 7-^oo-l - [2- (l-tXy^;!,) a^/I/] -2- (2-t°oy 
;v) -4-h!J7;Vtn^f;U-lH-'f^/ [4, 5-c] 

(58) 1 - [2- ^^-/W] -2- (2-fjy 
y/V) -4- b y ITVV^O^^yU- 1H- f [4, 5-c] 

(59) 7-^00-2- (2-lH-^f ?^ N /y/V) -1- [2- (l-fcV<?$> 

ai^/v] -4- b y 7;vtP^f;v-iH-^f [4, 5-c] 

y > 

15 



WO 01/58900 



PCT/JP01/00816 



(60) 7-^nn-2 - (2-711/1') -1- [ 2 - (1- t°^7 ^=/V) 
-4- hi) 7/Vto^f/^lH- T [4, 5-c] 

(61) 7-7PP-1- [2- (1 -t^y v^/W ^/V] -2- (2-^n~ 

;v) -4-t>!)7/^p^f/v-iH--<^y [4, 5-c] ^yyy 

(62) 7-7nn-2-^n^yf/Wl - [2- ( 1 - t°^7 V~}V) a^/l/J 

-4- hy 7/vtp^f^-iH-/f [4, 5-c] ^yyy 

(63) 7-7on-2-^ p^^/V- 1 - [ 2 - ( 1 - fc°^7 v^/V) 

-4-h!)7/^p^f/v-iH-^^y [4, 5-c] 

($A)7-7;V$-X2-2-7x.~;l>-l- [2- ( 1 - fc'^y i^=/V) oc^/v] - 
4->y7/^D^f^-lH-^f^/ [4, 5-c] ^/y^ 

(65) 7-7/1^0-1- [2- (1 -fc°^7^=/V) ^fvW] -2- (2-t°P 

-4-MJ7/^o^f/v-iH-^;^/ [4, 5-c] ^yyy 

(66) 7-7/V^O- 1 - [2- (l-t^7^) ac^V] -2- (2-^T 

yy/W -4-by7/^n^/u-iH-^^y [4, 5-c] =^/yy 

(67) 7-?;V*X2- 2- (2-lH-^f^/y/V) -1- [2- (l-fc°-<7 

rc^/P] -4- h y 7^tP^f/V-lH-^^y [4, 5-c] 

y y >- 

(68) 7-7/Vjrn- 2- (2-7y/V) -1- [2- ( 1 - ^=/V) ^ 
/V ] _ 4 _ j,y 7;^p^f;U-lH-^^^ [4, 5-c] 3V ]) ^ 

(69) 7-7/M~o- 1 - [2- (1 -tV^S^/l") ^/V] -2- (2-^x 

^/v) -4-hy7/^o^f/i'-iH-^^/ [4, 5-c] ^f/yy 

(70) 2-^^0^^/^-7-7/^13-1- [2- (l-tV7^) ^ 

zv] -4- h y 7/^p^f/u- ih— f ^yy [4, 5-c] =¥yy^ 

(71) 2-i/^o^^r^/^- 7-7/V^-n- 1 - [2- ( 1 - f ^y^=/U) ^ 

/v] -4-fy7/vtp^f/u-iH-^f^y" [4, 5-c] ^;yy 

(72) 7-^^-2-7^^-1- [2- (l-tX7i?=;l/) :n^vi/] -4 
- h y 7/lotn^/l— 1H-- f [4, 5-c] ^f/yy 
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(73) 7-^fvP- 1 - [2- (l-V^vif-fr) ^f-SUl -2- (2-tTnj; 
,V) -4-fy7;Vtn^f;WlH-^5^ [4, 5-c] y V 

(74) 7-^^-1- [2- (l-t°^7^=;V) ^/V] -2- (2-f7/ 

y/v) -4- y/v*u*7A— ih—T [4, 5-c] 

(75) 2- -7-^^/V-l- C2- 

=/V) :nfvV] -4-F!)7;^n^f;wiH-^^V [4, 5-c] =¥7 

y>- 

(76) 2- (2-7D/P) -7-^^/V-l- [2- (l-tV7^) a^/V] 
- 4 - M) 7;l/tP ^ f^- 1 H-^ 5^/ [4, 5-c] ^;!)^ 

(77) 7-^^-1- [2- (l-t^7^) ^?7V] -2- (2-^- 
;v) -4-M)7;^n^f^-lH-^^/ [4, 5-c] 

(78) 7-*?- fr- 1- [2- (1-^7^^/V) a:fvV] 

-4 - h y 7/^p ^ f i h--t 5 ^/ [4, 5-c] 3vy^ 

(79) 2-i/?v**isA'- 7-^^7V- 1 - [2- (1-^7^) ^^vu] 
-4-MJ7/^P^f/V-lH-^^/ [4, 5-c] 3V y> 

(80) 2-7i= /U- 1 - [2- (1 -t°^7i;-^) -4 

- h y 7/vtp^f;v-iH-^ ^yy [4, 5- c ] ^;yy 

(81) 6-^/^-1- [2- (l-t'^yv^/V) rc^/W] -2- (2-t°py 
/V) -4-^^7/^13^^-^-^^^/ [4, 5-c] 3Vy^ 

(82) 6-^^-1- [2- (1 -fc^^-A-) ^^/H -2- (2-f7/ 

- 4 - h y ^ f/V- 1 H-'f 5 [4, 5-c] y ^ 

(83) 2- (2- 1H--T ^^'yy/W [2- (1-fcV^S? 
-/V) ifvk] -4-hy7;Vtn^f;U-lH-^^/ [4, 5-c] ^r/ 

y ^ 

(84) 2- (2-7D/V) [2- ( 1 - *J—A<) 
-4-MJ7/^n^f;V-lH — f 5 *V [4, 5-c] 3V y V 

(85) 6-^^-1- [2- (1 - t°^7^~/W ^5vW] -2- (2-^£= 
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jV) -4-MJ7;>to^f/i/-lH-^5^/ [4, 5-c] ^r/!)y " 

(86) 2— 5^n*<V?7U-6-*?vV-l- [2- ( 1 - f^^/V) ^/V] 

- 4 - ^ 1 H-^f 5 [4, 5-c] */))y 

(87) 2 - */# u As- 6 - * 1 - [ 2 - ( 1 - tT^7 ^~/>) ^/V] 

- 4 - M) ^ f />- 1 H-'f ? ^/ [4, 5-c] ^yyy 

(88) 7-^CO-l- [2- (2-^e/V^y =V>) a^-ZW] -2-7iJ=/l/— 4 

-MJ7/i/tB^^-iH->f$^ [4, 5-c] =¥yy^ 

(89) 7-* o o- 1 - [2- (2-^e/W*y-/V) ^fvv] - 2- (2-tTny 
>v) -4-MJ7;vto>f/v-lH-^$^ [4, 5-c] 

(90) 7-^ n ia-1- [2- ( 2 V ~/V) ac^vV] -2- (2-f7/ 
y^) -4-hy7;Vtn^f/V-lH--{^/ [4, 5-c] 3V y ^ 

(91) 7-*pp-2- (2-lH-^^/!);V) -1- [2- (2-^/V^y 

rc^yu] -4-V])y^r2/^/U-lH-4^y^ [4, 5-c] 

y ^ 

(92) 7-^PP-2- (2-7!);V) -1- [2- (2 -^/V^ y 

-4- h y 7/^0^^- iH— r [4, 5-c] ^r/yy 

(93) 7-^nn-l- [2- ( 2 -^-/V/ft y — /V) rc^yi/] -2- (2-5^~ 
;v) -4- hy f [4, 5-c] ^r/yy 

(94) 7-^0-2-^0^^-1- [2- (2-^/V/^y^/W) ^5vV] 
-4- h y lH-'f 5^ [4, 5-c] ^7 y^ 

(95) 7-^BP-2-'^n^^-l- [2- ( 2 — =E7VJfc JJ ^9Vl/J 
-4-fy7;^o^f/V-lH-^5^/ [4, 5-c] y y 

(96) 7-37/M-n- 1 - [2- (2-^!)^) oi^/W] -2-7^=/V- 
4-MJ7^tn^f/V-lH-^^y [4, 5-c] *c J V > 

(97) 7-7^^-13-1- [2- (2-^*!)^) a^AO -2- (2-t°P 
y />) - 4 - h y y 1 H--f $ ^y* [4 , 5-c] 

(98) 7-7/V^-n- 1 - [2- (2-^e/V^y =/W) -2- (2-^7 
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y y /V) - 4 - b y :7A^n ^ ^/V- 1 H— 5 [4 , 5 - c ] U ^ 

(99) 7-7/V*p-2~ (2- 1H — f ^7!)^) -1- [2- (2-^/Ms 

^^;v] -4-f!J7/^n^f/l'-lH-'f^y [4, 5-c] * 

(100) 2- (2-7!J;V) -1- [2- (2 -^/^D =/W) ^ 
;u] -4-MJ7;Ptn^f;v-lH-f5^/ [4, 5-c] 

(101) 1 - [2- 3^1"] -2- (2-5^ 
-4-MJ7/^P^f/>-lH- f [4, 5-c] ^/y^ 

(102) 2 - a-^y^/V- 7 -7/M"n- 1 - [2 - (2 -^/V*y 
)V\ -4- b)) 7;^o^;V-lH- [4, 5-c] 3vy^ 

(103) 2-^^n-^3rv'/^-7-7/V^-p- 1 - [2- (2-^/Msy n/V) :x^P 
;V] - 4 - h J) 7;Vt B ^ f /V- 1 H-/f 5 [4, 5-c] 3V y >- 

(104) 7-^fvV-l- [2- (2 -^t/V/ft y ~/V) :xfvv] -2-7^^;W-4 

- hy^/v^-n^^-iH— rs^v [4, 5-c] 

(105) 7-t 3-A>- 1 - [2- (2-^/Wfry rc^/V] -2 - (2-t°ny 
/V) -4-hi)7^tn^^-lH- f^V [4, 5-c] ^ryy^ 

(106) 7-^^-1- [2- (2-^e/V^y^/W) ^9W] -2- (2-f7/ 

y/w) - 4 - by y^/v-iH—r^ ^'y [4, 5-c] ^/y>- 

(107) 2- -7-^^/V-l- [2- (2-^/V^y 
=.;V) -4 - h y 1 H--f [4, 5-c] 3V 

y v 

(108) 2 - ( 2 -7 y /V) - 7 ^/V- 1 - [ 2 - ( 2 -^/V* y =7V) ^5vV] 

-4-fy7/^o^f/v-iH-^^/ [4, 5-c] ^yyy 

(109) 7-^^-1- [2- ( 2 -^r/lsft y ^^vu] -2 - (2-5^- 
;W) -4- hy 7/^n^f/V-lH-^^/ [4, 5-c] !J V 

(110) 2 -v^ 1 - [2- (2-^EVV^y =-/V) ^c^] 
-4- hy 7;vtn^f;V-lH- Y5*V [4, 5-c] *SV^ 
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(111) 1 - [2- —M ^5vV] 
-4- MJ ^/U^-n^^-lH— ( [4, 5-c] */})y 

(112) 6-^^-1- [2- (2-^e/V^y^/V) ai^/U] -2-y ^~/V-4 

-M]7;^o^f^-iH— r ^y/ [4, 5-c] 

(113) 6-^9vV- 1 - [2- (2-^/l^U =/V) ^fvV] -2 - (2-fc°n y 
^) _ 4 _ y f S^V [4, 5-c] ^/!Jy 

(114) 1 - [2- (2-^e/W^y^/V) ^A-] -2 - (2-^7/ 
U/V) -4-h!)7;^P^f/V-lH-^^y [4, 5-c] ^r/y^ 

(115) 2- -6-^^-1 - [2- (2-^r/l^y 
=.;l>) rc^/V] - 4 - f !J 7/1/tn /W- 1 H-^f ^ [4, 5-c] 3V 

y ^ 

(116) 2- (2-7U/V) -6-^^/V-l- [2- ( 2 -^-/Wfr y n/k) ai^vu] 
-4-M)7/Vto^f/V-lH-^?yy [4, 5-c] dr/yy 

(117) 6-^^-1- [2- (2-^V^y^/W) oifvKl -2 - (2-^~ 
/V) -4-fy7;^o^f;V-lH-^^/ [4, 5-c] 

(118) 2 u^-y^iV- 6 1 - [2 - ( 2 y -/w) ^fvV] 
-4- h y 1H-^ 5^)/ [4, 5-c] ^r/!)y 

(119) 2-^n^^/V- 6 l - [2 - ( 2 -^/V* y =A) ^fvKI 
-4-M)7/^n^f^-lH-^^y [4, 5-c] ^/ JJ V 

(120) 4 - P -f o tVW- 2 - 7 ^ 1 - [ 2 - ( 4 - t°-< y rcfvV] 

-1H- r^^y [4, 5-c] ^yy>- 

(121) o/p tVW- 1 - [2- ( 4 - y vVU-) ^9W] -2- (2- 
t°ny/V) -1H — fS^V [4, 5-c] 

(122) 2, 4 -v^^-zU- 1 - [2- ( 4 - tf^ y vVw) ^?vv] - 1 H--f $ 

yy [4, 5-c] ^yyy 

(123) 4-7^-^-1- [2- (4-t°-<y^) ^^/U] -2- (2-t°py 

)v) -\n-4%yy [4, 5-c] */y>- 
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(124) 4 - (2-7JJ/W) - 2 - y^.=-;v- 1 - [ 2 - ( 4 - ]J ^ /I'D 
-lH-^^y [4, 5-c]=¥/y>- 

(125) 1 - [2- (4-fc"-<y-:W ai^/V] -4- (2-5^- 

;u) -m-^^y* [4, 5-c] 

(126) 4-V7/-2-7x 1 - [2- (4-tf^!7S>A0 - 1H 

s^v [4, 5-c] 

(127) 4-p»/U*^h-2-7a.=/V-l- [2- ^fvl/] - 

iH--f^/ [4, 5-c] *yyy 

(128) 2-7x 1 - [ 2 - ( 4 - tV* V V?V)x-*f->V\ - 1 H — f 5 4 , 

5-c] =3r/ D ^-4-*;>#y^ 

(129) 2-7*=/V- 1 -[2-(4-t°-<y 5^/[4, 

5-c] ^;yy-4-«>t^.K 

(130) 2-7cc^/U- 1 - [2 - -4 - h y 
P^f/P-1H-^^/ [4, 5-c]^r/y^ 

(131) 1- [2- (1-^y^/P) ac^-ZW] - 2- -4-h 

!)7^p^fA/-iH->f5^ [4, 5-c] ^; yy 

(132) 2-7x=/V- 1 - [2 - (3 - t°^y v» ^^V>] - 4- h JJ 7;W^"P 

[4, 5-c] ^r/yy 

(133) 1 - [ 2 - ( 3 - t°^y *?As) a:^/V] - 2 - (2 - fcTta y /V) - 4 - h JJ 
7;^n^f;>-lH-^^/ [4, 5-c] */V> 

(134) 1- [2- (2-^E-zV^y -)V) ^;V] -2-7i-^-4- h y 7^t 

D^f^-iH-^^y' [4, 5-c] =^yyy 

(135) 1- [2- ( 2 ~=&/Hfc JJ ic^/V] - 2- (2-\?v!);ls) -4 - h 

y7;vtn^f;v-iH-'f^y [4, 5-c] ^; y y 

(136) 2--x h^^/V- 1 - [2- ( 2 -?^e/Wfr y -/^) ^5vU] - 4- 
hy77Vto^^-lH-^5^ [4, 5-c] ^/yv 

(137) 1- [2- (8-T¥tfi^n [3. 2. 1 ] Jr? * is- 3 -A />) a^/V] 
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-2-7*=/v-4- MJ 7;vjrv*?-;v- ih-^T [4, 5-c] 

(138) 1- [2- (8 -Tiffin [3. 2. 1 ] it 9 9 3 f^O ^fvV] 
-2- (2-t°n!J/U) -4 - VV yjVJruf.J-fr- 1 H — r 5 [4, 5- 

(139) 1 - (2-T^ 7^^/V) -2 - 7i=;V-4- h D 7/VtP^f^-lH 

— -fs^/ [4, 5-c] =3r/ yy 

(140) 1- (2-75/if;V) - 2- (2-tTny/V) - 4-hy7/^n^f 

^-ih-^^/ [4, 5-c] =¥yy^ 

(141) 1 - (2-vM f-/^T% J ^f-M -2-7x^V-4- h y 

;v-iH-^f^/ [4, 5-c] ^;y> 

(142) 1 - ( 2 - f~J^T % J a TWO - 2 - ( 2 - P y /W) - 4 - h V 7 

tp^f/v-iH-^^:/ [4, 5-c] =^yyy 

(143) 2 -7=c~;v- 1 - [2- (3-t°n y i^n/V) 3Lf-;V] -4 - h U 

p^f/i/-iH-^^y [4, 5-c] ^;yy 

(144) 1- [2- (3 -Tif^v 5 -^) ^/V] -2 - (2-t°ny/V) -4-b 

y7/vtp^f^-iH-f?^ [4, 5-c] ^yyy 

(145) 6, 7, 8, 9-fh7tKP-2-7x^-l - [2- (4-t°^yv ! 
,V) ac^/V] -4-hy7^tP^f;l'-lH-^^/ [4, 5-c] ^r/y 

(146) 6, 7-v , tKP-2-7x^-l- [2- ( 4 - t°^< V vVW ^/kl 
-4-fy7/VtP>^-lH-^^)/ [5, 4-d] 9 y9xx^V9 [b] 

try 

(147) 6, 7-i^tKP-l- C2- (4-tXy^/V) zc^/V] -2- ( 2 - tf 
ny;V) -4- h y 7/V^P^f^- 1H-W C5, 4-d] Zs9v<> 

9 [b] trys^ 

(148) 6, 7-^tKP-l- [2- (4-t°^y^/V) J^/H - 2- (2-^ 
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Ti/y;v) -4-MJ7/Wtn^f/V-lH--f^y [5, 4-d] i/^P-< 

[b] trys^ 

(149) 6, 7-^fc Kp-2- -1- [2- (4-t° 
^y-^;V) rc^/V] -4 - b y 1 H--f 5 [5, 4-d] 
iy^n^^^ [b] t-y^y 

(150) 2- (2-7U^) - 6, 7-^tFn-l- [2 - (4-t'^y vVv) ^ 
^VV] - 4 - f y f/V- 1 H-f 5 [5, 4-d] i/^xi^Z 

[b] t-y^y 

(151) 6, 7 -5?fc Ko-1- [2- (4-t°-<y v?/U) ^9vkl - 2- (2-^- 

-4-M)7;^P^f;^-lH-^^/ [5, 4-d] v^P^i^ 
* [b] t°yi^ 

(152) 7-^tFo-l - [2- ( 4 - fc'^ y v^) ^ 
5VV] -4- h y 7^to>f^- 1H--Y [5, 4-d] 

[b] t°yv^ 

(153) 2-^^—^^-6, 7-^tFn-l - [2- (4-t°^y^)^ 
J-)V\ -4-M/7/l/tn^f^-lH-^^/ [5, 4-d] i^P^^ 

[b] t'yv'y 

(154) 2 -7i=^- 1 - [2- ( 4 - y vW) ^^] - 4-M)7/^P 

^/v-ih-^^z [5, 4-d] [3, 2-b] t o y^ 

(155) 2-7^^/1^- 1 - [2 - (4- t°^y v>/V) ai^vu] - 4- b y 

^f^-iH-^f^/ [4, 5-c] [i, 5] i-y^V^^ 

(156) 2-7^=;^- 1 - U-fc^y *?M - 4- h y 7^tn^f;V- 1 H- 

[4, 5-c] y y 

(157) 2 -7x=/V- 1 - [3 - (4-fcV^y i?M 7°P tW] -4- h V 7;v$- 

n^f/v-iH-^'^y [4, 5-c] ^;yy 

(158) 1 - [ 2 - (n-7f/V7 5 J ) ai^vV] - 4 - ^ 2 - 7 a -/V- 1 H 

[4, 5-c] ^yyy 
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(159) 1- [2- (^^7 5;) ^fvV] -4-^f/!/-2-7i=^-lH 
— [4, 5-c] 3v U V 

(160) 4-^^-/V-2-7^^/V-l- [2- (M/7x=^f/V7$>') 
lV\ [4, 5-c] ^r/y>- 

(161) ^<^^/V N- [2- 2-7i=^- 1H- f 5^2/ [4, 

5-c] ^fvv] #/w^-h 

(162) N- [2- (4-^f/V-2-7x=/l/-lH-^5^/ [4, 5-c] ^ 

/yy-i — r /w) r-fe h t ? K 

(163) N-^^/V-N'-[2-(4-^^/V- 2-7^^/V- 1H--T 5 ^[4, 

5 - c ] ^yyy-i-^v) ac^/u] 1^7 

(164) N- [2- (4-^f/l'-2-7i=/V-lH-^^y [4, 5-c] * 

(165) N- [2- (4-^f;V-2-7x=;k-lH--f ^7 [4, 5-c] =fr 
/ y y- l—fA-) P -f;ny^;l/*y7 5 K 

(166) 1- (2-^7 = ^/^/W -4-^f;V-2-7x^V-lH — f 5 ^ 
^ [4, 5-c] y ^ 

(167) 2 - /f;V7^ /-N- [2- (2-7:==/W-4- b V 7/l/tn^f;V- 

iH-^^y [4, 5-c] y y-i—r/v) 7*f7?K 

(168) 2-^f;W7 5 /-N- [2- [2- (2-tfny/V) -4-MJ7/Vtn 
^f/U-lH-^f^^ [4, 5-c] 3V y ^- 1 —f/V] ^^] T±hT 
5 K 

(169) 2-v ? ^^;V7 5;y-N- [2- (2-7x^^-4- MJ7;Uto^f/V 
-1H-^5^V [4, 5-c] 3r/ y^-1— f/V) ^^vH 7i? h7 5 K 

(170) 2-^^7 5 y-N- [2- [2- (2-eoU/l/) -4 - h ]} 7 sVir 
B^f/V-lH-f^/ [4, 5-c] ^/y^-l-^/l^] T-fe h 
75 K 

(171) 2-75 7-N- [2- (2-7^^/^-4- h y 7;^n^f;U- 1H- 
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-Y5^/[4, 5-c] ^;>Jy-i-^) xf;v] 7-feh7 5K 

(172) 2-T5 J ~N- [2- [2- (2-t°py/V) -4 - MJ7/>tP^f/V 
-lHW^V [4, 5-c] .^y f/W] :n?vl/] T-febT5 K 

(173) 1 -7-fcfVV-4- [2- (2 -y^^/U- 4 - h ]) 7;VtP^f^- 1 H 

[4, 5-c] ^r/y^-i-^/v) ^/v] tr^y^v 

(174) 1- [2- (l-^y^~4-tvy^) ^)V\ 
-M)7/^n^f;l/-lH-f5^ [4, 5-c] 

(175) 7-^nn-2 - (2-t Kn^f->7i=;U) - 1 - [2- (4- fcV<JJ v 5 
;v) - 4 - MJ 7;^n ^ f 1 H-^f 5 [4, 5-c] ^7 ]) 

(176) 7-;? net- 2- (2-^ h =c=./V) -1- [2- (4-t^i)^) 
3^/17] - 4 - M) 7;l/t o ^ f ^- 1 H--f [4, 5-c] ^7^7 

(177) 7-;pd-2- (3-t Kp^V7i^;V) -1- [2- (4-t°^y v> 
/!✓) n^/V] -4-MJ7;vtP^f;v-lH — [4, 5-c] 3v y 

(178) 7-^ncr-2 - (3-^ h^f^7^ n/V) - 1 - [ 2 - ( 4 - t?^ U ^7/W) 

-4- h y 7/vtn^ lH-'f [4, 5-c] ^yy^ 

(179) 7-^nn-2 - (4-t Kp * ^-Z^) - 1 - [2- (4- t°^y v 5 
,u) ai^/lT] -4 - h y ^/W- 1H-- T 5^ [4, 5-c] ^7!J 

(180) 7-^P P - 2 - (4-^ h^f^7^=7V) - 1 - [2- (4-t^y 
n^/v] -4-fy7^P^f;WlH-^^/ [4, 5-c] ^;!17 

(181) 2- (2-t KP^fv'7x^V) 1- [2- (4-tv<y V 
;V) ^=P/l7] -4-MJ7/^P^f;V-lH-{^/ [4, 5~c] ^/U 

(182) 2- (2-^ h*^7x.~/l<) -7-y^/W-l- [2- vViT) 
J^/V] -4- hy ^/V^-ny^/V-lH— f^^y [4, 5-c] ^;!)7 
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(183) 2- (3-fc Ko^V7i^) -1 -**f-)V-\- [2- (4-^^ 
jV) ^<f-)V\ -4- h!)7;>tn^f;V-lH-^^y [4, 5-c]>/!J 

(184) 2 - (3-* h*i/7 -7-^5Vv-l- [2 - ( 4 - t 0 ^ U 

- 4 - Ml o ^ f /U- 1 H->f 5 [4, 5-c] ^r/yv 

(185) 2- (4-t Kn^V^sSiA') [2- 

/v) a:f-/l/] -4-M)7;^n^f;V-lH-^5^ [4, 5-c] ^f/U 

(186) 2- (4-^ b^v^^/V) -7-^5vV-l- [2 - ( 4 - fcV< U ^A-) 
zr^/U] -4-M)7/VtD^f;l'-lH-^^/ [4, 5-c] ^/UV 

*»M©wiB-j»:^ (i) Rtf (ii) -c^^nsif^iH— f^Vtfl) 5? 

To»3i^feK:*VN-C^ -f^ UT, tulS-«^ (I) t^JtiSft^©^ 
3fiWSrjar#»l!:|B|ftb-CVN5^ r.©* teH&IB-AKS; (II) T^ftS^-a^ 

*JSMfl2^©»— ©M5t^fei UTtt, #W¥3 - 2 0 6 0 7 8 -fr&ttXtt 
7- y 7^ K n y (Tetrahedron) , 5lt, 5 8 1 31 (1 9 9 5^) t^^tl 
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(X) 



frb2 o o o c<Dr$x°%ifci-zz.tfc£y, — (vi) 
x@ 2^^x13, -JK (vii) t?/T$^7$yi-^ (vi) ©-fl^tti 

x@3{c*dvn-c«, (viii) ©-fki^srasfflvNbnsJSTn^, m 

X@4 tcjSVNTtt, -« (IX) (Dik<&m*W-$B& (XI) , (XII) , (XIII) 
Xtt (XIV) : 
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R X C (OR) 3 (XI) 
R'COX (XII) 
(R x CO) 2 0 (XIII) 
• R l C0 2 H (XIV) 



*^r^i-o ) 

s^, t-y^y, ^itMi^A, ^m^y^^^o^s, xte&m, mm, p- 

/VAT 5! K, 1, ff7tFn77>, T-feh-hy/V, 

££fc«fc!K -assS (X) w^t)Sr#5r.^^-et 5 0 

X©4{£f^5£IJ<Z>:2f&c£ LT, Xg5fc*5V^T-jKS: (IX) ©flfr&to&fc© 
-JKS: (XV) : 

R'CHO (XV) 

fcfcJ:!K -jRffc (X) ©fl5£*«:#5 

©»3i#ifci: LTtt\ #WBg6 0- 1 2 3 4 8 8#3tfSUC 
m^^tlX^^m^X 9^t5i!feO-^ (XVI) : 



3_,ru ^ R 1 



R (CH 2 )k\ 

N i 




N (XVI) 



(^, R 1 , R 3 , k, 2fetKA»ttStrai:lRl««Sr*-t*o ) 
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^$n5W^Sr*LT 1 ^>«J:v^^SSJ'g•g3(l«*g|*K:^3V^■c8lg!"t* (CH 2 ) k 
i, f}«7tKn77^ l, — 

tS^iiat), ®L<D-W& (XVII) : 




(xvn) 



o 



(i£4\ R 1 , R 3 , k, Xt^A«»|ffifiilll5S*ISr*i-o ) 

^^fev^-e. (xvn) (D\Y&m%, vt s h^f^yi*^ i, 8 

-v^Tif tV^ P [5. 4. 0] -7 -^yf^ytD^tET, N, N-v^^vV 

as-rsifcmj:*), R 2 ^^Ty«-efc?>HuiE-^ (i) ©M^tsrt 

5it^-Ct5?!feO— jRS; (XVIII) : 
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R 3 (CH 2 )k\ / R 
N 




A I 

N" ^Cl (XVIII) 

(5*#\ R 1 , R 3 , k, XVASIf4ttf56tP3«|ISr*1-o ) 

^^rys-cfc^Mis-^ (i) <Dfc&m*, mm, n^kim «e&, « 

£<9, R^^/w^^^/wSx^/v^^v-^s-efe^tulS-IS:^: (I) <r>ft&m 
iom^i: fee, tulB-» (I) R 3 W7 5 

^m^m^xmwr^ (ch 2 ) k £^w^L^v^M^±^cT/^7Jy^;^s ) 

R 3 M^®$^fcT5y«x«R 3 ^p^i-5 (CH 2 ) k a£fci££-LfcV^ 
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mm, mtTkmrnm^smm, mt^m^^y-^mm, mm, m^mm, 

*s*ffctfMWx£tt, ^7^?AM, /WwvXf* 

wm^(omx\ nr£E*»fe 2 o opa ^stEE-e^ 5 r t 5 C 

^ftVNT^/ST'&Ste-a^ XteR 3 «S-f5 (CH 2 ) k&fc^L&V^ 
i-5T5/St?fe5<b^x X^R 3 7)Sp^i-§ (CH 2 ) k gm*g-&L&V^§|SjSC 
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•t-mj?^, t/v^/w y^rt-h, wryitMJi)^, T/v#/wy 
*&W<k&®<o$&-t<D9mjj&b\sXtt* ffrfs-iK (i) <K r 3 ^tvv3vv 

0 0°C(DfflXfcfc£l£Z>Z.bfc£<Q , ttifS-^ (I) *K R^T/w^^/v 

h^uR^mm-r^ (ch 2 ) k $t^i*^g*mi^B^/7 

■^feMb-g^^ y^W^y ^w-;y ^yy^7?yf(D#i7 5 
y<iI£J^-c\ y^y— — /u, N, N-^^f;^;u^7 5 K, iftft 

y j-vi/, b/^>m(Dm&(Dfc&TxuwiffeT\z. s o°c^b 2 o owmx 

Rfc-tZ Z t \Z £ 9 % fulE-^ ( I ) R 3 ^-TT ^ y £±{£7" 5 y 
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mu-%mm^mmmz.m^xnm^z (ch 2 ) k m^^L^^mmw^±^r 

5?^ f/^;u*^r K^©^©#6TXf4^#ftTt 4 0°C^2 



o o 




(XXIV) 



xS6tcfev^TH:, — JKS; (xix) ©fc-g^HSr^bci^yfcJSv^ n, n- 
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X V , (XX) ©<fb^Sr»5 r t Z>o 

JM7\c^xfts -JKS: (xx) (D\Y&mk, (xxv) xf* (xxvi) : 

R'COX (XXV) 
(R'CO) 2 0 (XXVI) 

tt^#ST, Sfrfb^VJ', 1, N, 

^ (xxi) ©fb£*«r#5 £ £ 5. 

lS7©j3'J©*ifeiL"r, XfeO-JB^; (XXVII) : 
R 7 CO z H (XXVII) 

xtim&mm&mmzmm -mst (xx) nft&m hv =• 

£fcfcJ:?U -j&S; (XXI) ©*b<a*&#.5 3. 
^JS^K:fev^^*^5*/i'#y»Stt'fbffiIi:UT»±, filx.^ *^b^ 

^-fb^-^rf-y/K ^CP^^^/V, fifttV^P^/V, 1, 1' -7J/V 
5 1 , 3 n^i/^yb/U^'M * K, /p tVw* 

(XXI) ©ft^»OXH:»J©»3fc&fti Ltlt, X3S8 tcfcvvc, 
(xxii) T^ti^b-S^^ -JK5£ (xxv) , (xxvi) fcsv^i (xxvii) -e^ 
StbSft^^bW^Ufc^/UJffVH^tt-fbfri^, ^p*W, 1, 2- 
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2 o ot;©w-c»s§*T#6»^«-jR5*: (xxiii) -e^^ns-fb-a-'feSr, x@i 
o iz&^xn&hmt trig 7 o^tw t*^*>iswj^ivNtstt 

t v (xxiv) T?*£;h,$fb^»^fcW#Ufcfcfc:* 3ioxiiiil^ 

y ^K*y^A, ^y tert-^h^^F, h y 9A^©is 

©#£T, 0Wb»lMS©fl«t5i ttJ; D . (xxi) <z> 

»hy7^, &Sft# #y!7A tert-^h^K, **ffr*-MJ 

JK^C (V) 0>ffr^«rW5 5. 

(vii) , (xvi) , (xviii) ~ (xxiv) Tf^SftSfb'g'&ttx -aj^-fb^-efe 

5 0 ix.ll Journal of Medicinal Chemistry, 4 0i, 1 7 7 91 (1 9 9 7 
¥■) , ^^^•77'- ! i'^ w T^/l'-yi/f>' (Chemical Pharmaceutical 
Bulletin) , 2 4#, 4 3 11 (1 9 7 6#) , S^-fe^* (Synthesis) , 5 0 
5 JC ( 1 9 8 0¥) , if ' 5?**-'7Vl' • *"f • (The 
Journal of Organic Chemistry) , 5 0i, 1 24 61 (1 9 8 5f|) , v't- 
•j-As ' irrf • n •^•Y ^ y y $ •-^^^hy w - (Journal of Heterocyclic 
Chemistry) , 2 1 1 3 4 51 (1 9 8 4^) ^fci^^tfe t) , Ztlbfc 
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tM^HtfitfcSc f--r h^-r^^tt^At ltw\ fcijtrf, usr 

■7*m, t/vn^ k-^, &?&mHkm, ^tttxyf^h-^, #3H£& 
Mti.-m& ( i ) x\z (ii) T?**£;h,5SPr&fc i h->t $ ^/t? y $?y«tJ*fls 

Q&zmm, hz^nmtm, mi, M.vm, mmm, m.&m, mm, 
^fc-Miktrjm, mwrn^yfrn, x^-tt^vtw) , ^-r-fy^j (t 
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-Mfl, ur» ( 6 £ ? y ^, -r^p =t-;k ^ y -fe y 

fUx.(^ iI«A©l§i§\ -BitLT, gafi^TO. l-ioooiggl 
^pS^-T'O. 0 1~5 0 OmgUm&l 0 imX»III^^T^1-5-i: 
m§„ fecit, ^/6©«^fiiS> A 

»J:iie)©WR:lS&*tb5fe©tfW:*v^ 

S^^BSM^^rtl^tl^W^^^^-fo Ph : Boc : tart-:/ b 

%/Ut$~/]sM, Me : Et : 

2' -T5/-4' -^pp-2-^hn7tf7i/y 
7-^cn-2H-3, 4-lH-^yi4. 
4 gWv'^f/M^^v'Kl 2 Oml^MfC, »U!?A2 0. 1 gX^h 
ci * ? 1/ 1 5 . 7 ml » TLX 4 0 tJT? 2 4 1$ Wfll# Ufc 0 SJ£»£4fe h n * 
?y8ml &riiliJB ITlt 4 0 tit 2 4 «»Lfc 0 ^J«^%£7j<*^&£\ 

l o %W0t&3n*.x pH 5 tISt, ^xf /vx-f/v^DiT^^iib, 
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ffiWt^/uki?j yyntvu^-x/w^^bff^^u-c, Ml 3 1~1 3 

7Ggf##Hf C 8 H 7 C 1 N 2 0 3 
III C, 44.77; H, 3.29; N, 13.05 
M&ML C, 44.73; H, 3.27; N, 12.99 

1 ©^Ssfc&o t\ 2-4 <^bl^£#fc 0 

2' -T5 7-4' hojt YV^J V 

s^ B % mm mt^fr- v^v^n tv^-^/u 

Btft 1 1 7 ~ 1 1 8 °C 
7n*#$Ht C 8 H 7 FN 2 0 3 

Itttt C, 48.49; H, 3.56; N, 14.14 

H^fit C, 48.71; H, 3.68; N, 14.20 

mm* 3 

M 9 6 ~ 9 7 °C 
tc^^-M C 9 H 10 N 2 O 3 

111 C, 55.67; H, 5.19; N, 14.43 

HHt® C, 55.69; H, 5.04; N, 14.42 
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2' -T5 7 - 3 ' -^^;w-2-= hnT-fe h^aiy V 
gi£ l o o ~ l o l °c 

7t*##Hit C 9 H 10 N 2 O 3 
IM C, 55.67; H, 5.19; N, 14.43 
H^fi C, 55.67; H, 5.07; N, 14.43 

2' -75;-2-^hn7tb7iyy7. 6 5g©h;vxy5 0milii 
LT10. 7 g <7>«£M,£#fc 0 

NMR7x^ S (CDCl 3 )ppm : 5. 96(2H, s), 7. 36 (1H, t, J=8Hz), 7. 68 (1H, d, J=8 
Hz) , 7. 79 (1H, t, J=8Hz) , 8. 80 (1H, d, J=8Hz) , 12. 14 (1H, brs) 
I h/V v (KBr)cnf 1 : 1734, 1680 

-rXX^? h/V-m/z : 276 (If) 

2' - (soy-l^T^ ;) - 2--hc7tf7x;y 

2-7i^-4H-3, 1 -^/*Wy-4-t^B. 7 2g, ^| 
#y!?i»4. 96g, =hn^i?y2. 1 ml S.tf^ TrW*/!/***' K 2 9 ml 

mm&mit, mui:3mmnwistc a Kfomzfc'pfc&.g, ft»a^4:Jp*.fe 
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NMR*^? h/W 6 (CDCl 3 )ppm : 6. 00(2H, s), 7. 21 (1H, t, J=7Hz), 

7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8Hz) , 7. 75 (1H, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 

9. 09 (1H, d, J=8Hz) , 12. 08 (1H, brs) 

I R*--<^ h/V v (KBr)cnf 1 : 3312, 1692, 1668, 1590, 1306 
v**^ b/Vm/z : 284(10 

mnm 5 6 <o^mzm^> r, 7 ~ 1 4 (D^m^w^ 
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i 


o 

CF 3 


NMR 6 (CDCI 3 )ppm:2.32(3H.s),5.48(1 H. 

brs),6.81 (1 H,d, J=8Hz),7.35(1 H,dd.J=8.2Hz),7.7 

3(1H,d.J=2Hz) 

IR l/(KBr)cm H :3352,1738 

MS m/z:289(lvr-1) 


8 


0 

Cl - ^ 5 ^ NHCOCF3 


^Hfe$g^(AcOEtrisa-Pr z O) 

mp, 152-153°C 

7G^##HiI C 10 H 6 CIF 3 N 2 O 4 
airafll C, 38.67; H, 1.95; N, 9.02 
SUMt C 38.84; H, 1.97; N, 8.98 


9 


0 

F^^^^NHCOCF 3 


&Stfe£WH(iso-Pr 2 0) 

mp. 129-130°C 

Ttmftlft B C 10 H 6 F 4 N 2 O 4 
atraii C, 40.83; H, 2.06; N, 9.52 
HHM C. 40.79; H, 2.10; N, 9.58 


10 


O 

Me^^^ NHCOCF3 


^•feJgraCAcOElHso-PrjjO) 

mp, 161-162°C 

7C^i##HiI C n H 9 F 3 N 2 0 4 
SUfil C, 45.53; H, 3.13; N, 9.65 
H^fil C, 45.53; H, 3.05; N, 9.77 


11 


0 

^V^NHCOCF 3 
Me 


^fe$S^(Ac0EtHso-Pr 2 O) 
mp, 131.5-133°C 
7C^##rfiI Ci,H Q RN,(Xi 

yu5i> /j *i/ 1 ll=- 11 9 3 2 4 

Sliit C. 45.53; H, 3.13; N, 9.65 
USSfit C, 45.55; H, 3.07; N, 9.61 


12 


0 

^^NHCO— <] 


asfe3g||(AcOElHso-Pr 2 0) 

mp, 139.5-1 40.5°C 

SUtfffffil C, 2 H 12 N 2 0 4 
aitfil C, 58.06; H, 4.87; N, 1 1.29 
USUI C, 57.99; H. 4.89; N. 11.32 


13 


0 


£Sfe&£ttfii(MeOH) 
mp, 1 96.5-1 98.5°C(#fg) 
TzMfttiT ii C 13 H 10 N 2 O s 
SlUI C, 56.94; H, 3.68; N, 1022 
C 56 95; H, 3.76; N, 10.25 


14 


a^ N02 s 


?£3i-&l£JI(MeOH) 

mp, 1 76.5-1 77°C(#^) 

TC^^fiffi C 13 H 10 N 2 O 4 S 
SlUI C, 53.79; H, 3.47; N, 9.65 
Unfile, 53.71; H, 3.55; N, 9.61 
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1 5 

gW4-^f/>7 5; try 5^5. 57g©7f7tKn77>8 Oml ^ 
£30 #|KJ»«IE Lfco ^l^J&fczkfcJn*., 1 0 %M^PX.T p H 1 icmg 

5 0 g ©^H B 0 ^^fc o Bl^^vl/a^WJfell LT> #|fil 245-254 

X.mftffim C 10 H 5 F 3 N 2 O 3 
Sf^lfi C, 46. 53 ;H, 1. 95 ; N, 10.85 
HI C, 46. 40 ; H, 2. 12 ; N, 10. 95 

1 5 <Djjm\z.ft^x, i6~24 ©-ffrg^&wt. 
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OH 






R 8 


R 9 


R 10 




16 


Me 


H 


H 


m*ife^^(EtOH~AcOEt) 

mp, 264-266.5°C(#@) 

TtMfttirM C n H 7 F 3 N 2 0 3 
aHfil C, 48.54; H, 2.59; N, 10.29 
USHi C, 48.53; H, 2.78; N, 10.39 


17 


H 


Ci 


H 


&ffe££ll(AcOEt) 
mp, 237-249°C(#H) 
TC^^flf fit C 10 H 4 CIF 3 N 2 O 3 
mWiM C, 41.05; H, 1.38; N, 9.57 
HSMI C, 40.94; H. 1.46; N, 9.52 


18 


H 


F 


H 


^feffi^ B ^(AcOElHso-Pr 2 0) 

mp. 270-273°C(#g?) 

7cS^*f IS C 10 H 4 F 4 N 2 O 3 
atHI C, 43.49; H, 1.46; N, 10.14 
£Sttt C, 43.61; H, 1.67; N, 10.28 


19 


H 


Me 


H 


3EjtlBfif£5(AGOEt) 

mp, 222-224°C(#^) 

5E*»«f1S CnHyFaNzOa 
MmM C, 48.54; H, 2.59; N. 10.29 
011 C, 48.58; H, 2.61; N, 10.35 


20 


H 


H 


Me 


Hfe^ra(n-Heptane-iso-Pr 2 0) 

mp, 156-157°C 

5u*»«Hi C n H 7 F 3 N z 0 3 
airafll C, 48.54; H, 2.59; N, 10.29 
H^fil C, 48.82; H, 2.76; N, 10.37 
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OH 






-R 2 




21 


V 


JWlfe$8B<MeOH) 

mp, 300°C«± 

7C^##ffI C l2 H 10 N 2 O 3 
SffflJil C, 62.60; H, 4.38; N f 12.17 
Halt C, 62.48; H, 4.47; N, 12.14 


22 


~Ph 


&Slfe$£Jj4(MeOH) 

mp, 300°CJJt± 

7U^^flf ill C 15 H 10 N 2 O 3 
Sifflii C, 67.67; H, 3.79; N, 10.52 
USUI C, 67.44; H, 3.88; N. 10.44 


23 




ftfe^ll(MeOH) 

mp, 300°CJJU: 

5uH##T ft C 13 H 8 N z 0 4 
aiifil C, 60.94; H, 3.15; N. 10.93 
SgSSfS C, 61.00; H, 3.29; N, 10.91 


24 




!£fe^'jXA#0 S B (MeOH) 

mp, 300°CJ*t ± 

TzWifflffB C 13 H 8 N 2 0 3 S 
SUfil C, 57.35; H, 2.96; N, 10.29 
USSfil C, 57.27; H. 3.13; N, 10.23 



44 



WO 01/58900 



PCT/JP01/00816 



2 5 

4-^pd-3 hX2- 2- h U y X 

3-^hn-2- hU7/Vto^^-4-^ y y— /VI 2. 6 gXW 
*s8L{kD>5 0ml ©JB^fc* 1 0 OtlTf 2«PWUI#Ufc. 

»Si^fokT«*«B#L, Jft*«*j|E$:S*Ufc„ »aESrn-^^VT?i!fe^U-C 
12.6 g©#afrfejftift«r»fc 0 n-A^yi>bffMlX, 11119-12 

7G3t#*fltt C 10 H 4 C 1 F 3 N 2 0 2 
Sfftflt C, 43. 42 ; H, 1. 46 ; N, 10. 13 
C, 43.32;H, 1.63 ; N, 10.16 

#%#| 2 5 O^t^oT, 2 6-34 <Dfc&to&fttt B 
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R 8 


R 9 


— in 

R 10 




26 


Me 


H 


H 


SSStfefSJKn-Heptane) 
mp. 1 08.5-1 09.5°C 
jtmfttiiB. C 1) H 6 CIF 3 N z 0 2 
Slmfi C, 45.46; H, 2.08; N, 9.64 
C, 45.27; H, 2.22; N, 9.52 


27 


H 


CI 


H 


gfeStfetWJKn-Heptane) 

mp, 91-91. 5°C 

TtmftVr fit C, 0 H 3 CI 2 F 3 N 2 O 2 
JIM C, 38.61; H, 0.97; N, 9.01 
H®HtC, 38.85; H, 1.19; N, 9.07 


28 


H 


F 


H 


2femfe^^ B B B (n-Heptane) 
mp, 52-53°C 

7cM#VtfB. c,„h 3 cif 4 n 2 o 2 
SUfil C. 40.77; H. 1.03; N, 9.51 
USUI C, 40.60; H, 1.28; N, 9.55 


29 


H 


Me 


H 


iS-feSSHsiG-i-Heptane) 
mp, 11 0.5-1 11.5°C 
TC^Sffit C 11 H 6 CIF 3 N z 0 2 
Slfflfil C. 45.46; H, 2.08; N, 9.64 
HSifil C, 45.32; H. 2.22; N, 9.60 


30 


H 


H 


Me 


^•fetf^la(n-Heptane) 

mp. 128-129°C 

Ttmfttfim. CnHsCIFsNzOa 
3M C. 45.46; H, 2.08; N, 9.64 
USSfil C, 45.34; H, 2.28; N, 9.63 
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-R z 




31 




&Sfe$SH(n-Heptane) 
mp,116-117°C 

TtmfttirM c 12 h 9 cin 2 o 2 

SlUi C, 57.96; H, 3.65; N, 1 1 .27 
HS&fil C, 57.94; H, 3.76; N, 11.28 


32 


-Ph 


m&ZfV XAtfa^AcOEt-n-Heptane) 
mp,1 49.5-1 51 °C 

TvMfttir fit c 15 h 9 cin 2 o z 

JSgafit C. 63.28; H, 3.19; N, 9.84 
USUI C, 63.03; H. 3.38; N, 9.81 


33 




j2fc*ifefSII(iso-Pr 2 0) 

mp,1 43.5-1 44.5°C 

5u^*f^C 13 H 7 CIN 2 0 3 
Slftfil C. 56.85; H, 2.57; N, 10.20 
USUI C, 56.69; H, 2.76; N, 10.11 


34 




*ffefSH.(iso-Pr 2 0) 

mp,105-107°C 

5cS^*f fit C 13 H 7 CIN 2 0 2 S 
atifil C, 53.71; H, 2.43; N, 9.64 
UStfil C, 53.76; H, 2.61; N, 9.58 



47 



WO 01/58900 



PCT/JP01/00816 



###!| 3 5 

^*y-3-^}>3ri/%;V7$^jV-8-TlF ^1/^7 u [3. 2. 1] W 
- 8 tert-^/V 

^y-8-rf}fiy^u [3. 2. i] ^^y-3-^>fif/n 

0 . 3 g £>y * y -/V 3 Oral mm?.. *?frfll#T* -^v 5 tert-^/l' 1 3 . 
5 g coy ZJ-JV 4 Oral StttfTl, ifitl. 5B#ra#Lfc 0 

1 6 . 0 g £#fc 0 
NMR^^y h ?V 6 (CDClj) ppm : 1. 24 (3H, t, J=7. 5Hz) , 1. 47 (9H, s) , 
1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (1H, m) , 4. 11 (2H, q,. J=7. 5Hz) , 
4. 13-4. 37(2H,ra) 

1 Y/V v (liq. ) cm -1 : 1736, 1698 
3 6 

oi^y-3-fc Kn^^y^/v-8-Tiftf^y n [3. 2. 1];^^- 

^y-3-^h^#^=^-8-71ftfiX^n [3. 2. 1 V 
-.8 tert-^/H 5. 8 g COx h7t Fn77>6 5ml^it, 

*i»6. 3 0g^M, &V^^fi»#Ty */-/V4 0 ml 
if h5tKo7?y4 Oml©»&*iiSr«TUfc, iSTlWi, $Jftfr 

^K^W^^UT, MW13. 3g^#fc 0 

NMR*^ h/> 5 (CDCl 3 )ppm: 1. 29-1. 78 (7H, m), 1. 46 (9H, s), 
1. 88-2. 13 (3H, m) , 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I v (liq. )cra _1 : 1696 

3 7 
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U tls^tV-fc-^^sti-jV) - 8-T-ft?i/?v [3.2. 
1] *??y-8-$Jl<7$>MteTt-?^/l> 

^*y-3-K Yn^^^^jV-S~TiF\f^^u [3. 2. llJ-fty- 
8-*^#>ttert-^f;H4. 6 g©ff7t Kn77>6 Oml», 7 R 
M#T^ h!)x^7^yi0. 0ml dz\Z-1&ik*?yx^*=-^4. 
9ml©f f7tKD77yi0nl U20 #M7K^&# Lfco EOSiS 

UT, gfe&Sfc&ft 1 9 . 3 g &#fc„ 
NMR7^^ h/V 5 (CDCl 3 )ppm : 1. 36-1. 71 (6H, m), 1. 47 (9H, s), 
1. 92-2. 06 (2H, m) , 2. 25-2. 37 (1H, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 
4. 15-4. 35(2H,m) 

I RX^<? h/V v (liq. )cm- 1 : 1692 
3 8 

^^y-3-^ry^^-8-Tift^y^n [3. 2. 1] *??y-8- 

iJ/V^m. tert-:7*5vV 

$lsX;\s-fc~/Vjr*i/*J-;\') - 8 -Tlf tfv^n [3. 2. 
1] ^-^^^-8-^7/W#V^ tert-^/H 9. 1 g©^^;V*drv'K 
9 On!l«, ^T^btf y 7^6. 3 0 g RT$3 l^b^T" b !J !7i* 0 . 90g 

4 . 3 g £#fc B 

NMR^^i7 h/V 5 (CDCl 3 )ppm : 1. 39-1. 19(M,m), 1. 47 (9H, s), 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
I R^^i7 h/V v (liq.) cm" 1 : 2248, 1694 

#3f#J 3 9 
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-S-7W*s4?n [3. 2. 1] Hr>?$ 
^^■y-3-'yyy ^■f-;V-B-7i t \fi/?x* [3. 2. 1] jr?$l/-8- 
—T*9J— /U»»5 Oml £1*9**-= 3ml trSDx.T, 3 0°C, 5 OPa 

2 g £#fc 0 

NMR7^ 5 (CDCl 3 )ppm: 1. 25-1. 75(8H, m), 1. 46(9H, s), 
1. 79-2. 07 (3H, m) , 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
I Y;v v(liq.)cm _1 : 1694 

-?X7>-<? Y/^m/z : 255 Qt+1) 

4 0 

4- [2- [ (3-shB-2-f!l7/Utc^fW!Jy-4-'f;l') T 

4-^nn-3 ho- 2- h y 7/M"ny ^/l^/ V^3. 7 8 g, 4 - 
(2-75/^:^) - 1 — tT^y v'y^/V^V^ tert-^/V 6 . 2 4gM 
8 9g©N, N-^^f^*;^7-; K4 Omli», 

f/K«Lt 5 . 4 6 g <7>j|gfiS:4&;fc 0 V 7°n tWx- r &&&&&& L 

M1 3 5. 5-1 3 6. 5 °C<Dm&ffiM>&mCo 
TcmftffiU C 22 H 27 F 3 N 4 0 4 

mmi$. C, 56.40 ; H, 5. 81 ; N, 11.96 

MWtU C, 56.29;H, 5. 72 ; N, 11.88 

##094 0 (D^gKftoT, ###J 4 1 ~ 5 5 <Dfc&Q!J*ft1to 
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##0J 


R 3 - 




41 




mfe$£JI(iso-Pr 2 0) 

mp, 148-1 49 t 

5cf?t##rfit C 21 H 2B F 3 N s 0 4 
atrafil C. 53.73; H, 5.58; N, 14.92 
H§HI C, 53.65; H, 5.49; N, 14.98 


42 




XA#.I(AcOElHso-Pr 2 0) 
mp, 130-131 °C 
7C*»«ffil C 21 H 2S F 3 N 4 O s 
Slifit C. 53.61; H. 5.36; N, 11.91 

t_?.j zrjy- friz *-\ trn a*\ i i c nr\ vi 44 ocr 

HSia C, 53.43; H, 5.20; N, 11.85 


43 


a 

Boc 


mp, 1 43.5-1 44°C 
Ttmfttii fit C^F,!^ 
atlfil C, 56.40; H, 5.81; N ? 11.96 

P 17- H 5 77- M 11 OT 


44 


BocN-^^ 


flfe&ttJI(AcOEtHso-Pr z O) 
mp, 151-152°C 

5tS^*f fil C^H^^C^ 

airaiit C, 58.29; H, 5.91; N, 11.33 
^Sifif C 58 23- H 5 92- N 1 1 27 


45 


BocHN- 


Stfe£UK.!(iso-Pr 2 0) 

mp ,155-156.5°C 

TC^^fif fit C 17 H 19 F 3 N 4 0 4 
Sflfil C, 51.00; H, 4.78; N, 13.99 
HiUS C, 51.07; H. 4.87; N. 14.10 


46 


Me 2 N- 


mfe^^(MeOH) 

mp, 128-129°C 

TtmfttifM C 14 H 15 F 3 N 4 0 2 
aitfii C, 51.22; H. 4.61; N, 17.07 
m&W. 0, 51.12; H. 4.63; N, 17.10 
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R B 


R 9 


R'° 




47 


Me 


H 


H 


JtfelS.§(AcOElHso-PrjO) 
mp. 168-169°C 
5c3it##r f£ C 23 H 2a F 3 N 4 0 4 

C, 57.25; H, 6.06; N, 11.61 
5tM C, 57.28; H. 5.98; N, 1 1 .52 


48 


H 


CI 


H 


gfem-fei^B^CAoOEt-isa-P^O) 
mp, 1 47.5-1 48.5°C 

TCfftftflffil CbHhCIF,!^ 

Slrafit C. 52.54; H, 5.21 ; N, 11.14 
HSHilC. 52.57; H. 5.18; N, 11.12 


49 


H 


F 


H 


Stfe^'jXAtfJKAcOEt-iso-Pr.O) 

mp, 159-160°C 

7C^*f fit CztfnFtN&t 
Slifit C, 54.32; H, 5.39; N, 11.52 
HHfitC, 54.39; H, 5.52; N, 11.34 


50 


H 


Me 


H 


!tfelniI(AcOElHso-Pr 2 0) 

mp, 1 44.5-1 45.5t 

Ttm^ fit C^H^F-MC;, 
Stifii C, 57.25; H, 6.06; N, 11.61 
HSIfitC, 57.29; H, 5.99; N, 11.58 


51 


H 


H 


Me 


Hfe^w(iso-Pr z O) 

mp, 1 37.5-1 38.5°C 

7cmftffi fil C 23 H 29 F 3 N 4 0 4 
SMfil C, 57.25; H, 6.06; N. 1 1.61 
USUI C, 57.05; H. 6.00; N, 1 1.58 
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BocN 






-R 2 




52 




mfeit« B B H (MeOH) 

mp, 149-150°C 

5cgf fit C 24 H 3z N 4 0 4 
Sllifit C, 65.43; H. 7.32; N. 12.72 
HS&fil C, 65.35; H, 7.24; N, 12.66 


53 


-Ph 


NMR 6 (DMSO-d 6 )ppm:0.90-1 .05(2H.m).1 .37(9H,s),1 .4 

0-1 .55(1 H,m),1 .55-1 .65(4H,m),2.65(2H,t, J=1 2Hz).3.25( 

2H,q,J^.5Hz),3.80-3.90(2H,m),7.39(1H,t,J=5.5Hz),7.4 

0-7.50(5H,m),7.61 (1 H,t, J=8Hz),7.79(1 H.t J=8Hz).7.89( 

1 H.d, J=8Hz),8.46(1 H.d, J=8Hz) 

IR V ($&r)cxn^Xm,\ 692,1530,1368 


54 




Hfe&H(iso-Pr 2 0) 

mp, 1 25.5-1 27.5t 

5c^*f fit C^Hso^Og 
III C, 64.36; H, 6.48; N, 12.01 
HiHt C, 64.30; H, 6.39; N. 1 1.94 


55 




Hfel»t|-«a(MeOH-iso-Pr 2 0) \ 
mp, 136-137°C 

7cSI##r fit CaHaoN^s 
SlifilC, 62.22; H. 6.27; N, 11.61 
Unfit C, 62.05; H, 6.15; N, 1 1.46 
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5 6 

5 y ] o^/v] - 1 - t'^y ^y^/^yf tert-:/^ 

^^itfy^AO. 2 1g»M, 4- [2- [ (3-=ha-2-by7 

/w^-n^^v^r/ y v-4 — r/w) r$/] ^/v] - 1 -t°^y v'v^^v 

Sfetert-^fVW5. 3 0 g ©X h7 t Kn77^2 0ml i: ^ ? / — /V 8 0 ml <D& 

mztoz.tc 0 #^-e, **-ffc* b y <?i» 1 . 5 o g *'pm.-r^M7LtzM, 

J^&&l££®*LT3m6^#£#fc 0 SSIrSix^-n-^T'^y (1 : 
4-*l : 2) MMafc^^^7A^nvh^77^tllU 
yyct tVU^-X/V-i n-^7 1 ^y(D|ltt^#tt4. 4 7 g GO^ft-fe^ffa 

7C^W C 22 H 29 F 3 N 4 0 2 
Strait C, 60. 26 ; H, 6. 67 ; N, 12. 78 
HlHit C, 60. 10 ; H, 6. 57 ; N, 12. 76 

5 6 W^iiC^oT, 5 7-71 <D^fe£#fc 0 



54 



WO 01/58900 



PCT/JP01/00816 






R 3 - 


ttt£(??$££l;&J£) 


57 


BocN^^i 


NMR<5 (CDCI 3 )ppm:1 .48(9H,s),2.48(4H,tJ=5Hz),2.52(2H,t,J= 
5Hz),3.36(2H t brs),3.51(4H,t,J=5Hz) f 4.46(3H f brs) f 7.45-7.50(2 
H,m),7.90-7.95(1 H f m).8.00-8.05(1 H f m) 
IR z/(Iiq.)crrf 1 :3484,3364,1696 
MS m/z:439(M*) 


58 




NMR ff (CDCI 3 )ppm:1 .47(9H,s). 1 .75-1 .85(2H,m),2.60-2.80(1 H, 
m),2.90-3.1 0(1 H,m),3.25-3.37(1 H,m).3.42-3.53(1 H,m),3.57-3. 
73(2H f m).3.77-4.07(3H ( m),4.34(3H i brs),7.48-7.55(2H f m) t 7.83 
-7.88(1 H.m), 8.01 -8.06(1 H,m) 
IR POiqJcnfMBSG 
MS m/z:439(MM) 


59 


a 

I 

Boc 


^Hfe^^(iso-Pr 2 0) 
mp, 122-123°C 

H§HI C, 60.30; H, 6.55; N, 12.69 


60 


BocN-^*^ 


&fi^XA#^(AcOEt) 

mp, 149-150°C 

7uS##Hll C 24 H 31 F 3 N 4 0 2 
SlSffi C, 62.05; H, 6.73; N, 12.06 
^SSiM H fi9 09- H fi 77- M 11 Qfi 


61 


BocHN- 


/Ife^'&^SOso-PrzO-n-Heptane) 

mp, 97.5-98°C 

TC^flf fit Cn^FaMjOz 
9fifi C, 55.13; H f 5.72; N, 15.13 
m&W. C, 55.09; H, 5.72; N, 15.09 


62 


Me 2 N- 


NMR 8 (CDCl3)ppm:2.32(6H,s),2.39(2H ? t,J=5.5Hz) F 3.35(2H,q,J 

=5.5Hz),4.38(1H,brs),4.66(2H,brs) f 7.45-7.55(2H f m)J.95-8.00 

(1H,m),8.00-8.05(lH,m) 

IR l/(liq.)cnrf 1 :3488,3356 

MS m/z:299(M + +1) 
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R 8 


R 9 


R'° 


*&mms,mm 


63 


Me 


H 


H 


^■&iSMi(iso-Pr z O-n-Heptane) 
itid 77-78°C 

7C^^«ffitC 23 H 31 F3N 4 0 2 
9tttt C, 61.05; H, 6.91; N, 12.38 
USSfil C, 61.09; H. 6.B0; N, 12.43 


64 


H 


CI 


H 


aaMMeaoso-piiO) 

mn 126 5-127 5^C 

SSHH C, 55.87; H f 5.97; N, 11.85 
HS&I C, 55.94; H, 5.91; N, 11.75 


65 


H 


F 


H 


mp, 98~99°C 

7n^##rfil C 22 H 28 F 4 N 4 0 2 
Sfifll C, 57.89; H, 6.18; N, 12.27 
HSfcfil C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


^Hfe^^(iso-Pr 2 (>-n-Heptane) 

mp, 108-109°C 

7cSt##rfI C 23 H 31 F 3 N 4 0 2 
Slilil C f 61.05; H, 6.91; N, 12.38 
£M C, 61.01; H f 6.92; N, 12.13 


67 


H 


H 


Me 


^fe$§ra(iso-Pr 2 0-rr-Heptane) 
mp, 105-106°C 
5i^##HS C 23 H 31 F 3 N 4 0 2 
SftfS C, 61.05; H, 6.91; N, 12.38 
C, 61.06; H, 6.94; N, 12.20 



56 



WO 01/58900 



PCT/JP01/00816 






-R 2 




68 




&*lfe£f-#JI(AcOEt-n-Heptane) 

mp,iou.o ioz o 

Tcltttflrfil C 24 H M N 4 0 2 
39M3 C 70.21; H, 8.35; N, 13.65 
HHfil C 70.13; H, 8.22; N, 13.55 


69 


-Ph 


BfcStfe*SH(AcOEt-n-Heptane) 
mn 113 5-115°C 

SUfl C, 72.62; H, 7.67; N, 12.55 
SUSIE C, 72.69; H, 7.64; N, 12.53 


70 




K^SfiGso-PiriO) 

mp,106.5-108°C 

TtWifttii fit C M H 32 N 4 03 
SUfil C, 68.78; H, 7.39; N, 12.83 
Hl&fit C, 68.68; H, 7.18; N, 12.76 


71 




JSfe?UXA#ii(AcOEt) 

mp,129.5-131°C 

7C^##Tfit CaHa^OjjS 
Sftfil C, 66.34; H, 7.13; N, 12.38 
££SH£ C, 66.25; H, 6.92; N, 12.29 



WO 01/58900 



PCT/JP01/00816 



7 2 

1- [2- [4- (l-tert-^b^v^Wtf-A-) KV*!JiW ai^/U] -2 
-7x^-lH-^^V [4, 5-c] ^7^^ 5-^-=¥i/K 

4- [2- [4, 5-c] 3V y 1 — f 

)V) zu*$-)V\ - 1 - fc'^y i?y%/V7$yM tert-^fvV 3 . 6 7 g© 1 , 2-v 5 
^pox^yi i Oiri»iftK:, * 5. 9 5 g $r'>ftT oflnx., 

pH10l:liU 1, 2-v ? ^nn^^vetttiiL7t 0 ttffl^^l 0%7km-fb 

i-hu tJ>*mmtmm&mfr^mmGfr'&Mfru ^*s*u-c4. 2 8 g 

©H&@#£#fc 0 ^ffi^«^^/Viv ? ^^^-T/^-Cjli^»LT2. 4 
6 g©«^M$**^fc. 

NMR^^ h/V 5 (DMS0-d 6 )ppm : 0. 80-0. 92 (2H, m) , 1. 22-1. 32 (3H, m) , 1. 36 (9H 
, s) , 1. 73 (2H, q, 1=7. 5Hz) , 2. 52 (2H, t, J=13Hz) , 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (1H, t, J=8Hz) , 7. 92 (1H, t, J=8Hz) , 
8. 43 (1H, d, J=8Hz) , 8. 86 (1H, d, J=8Hz) , 9. 07 (1H, s) 
I Yfls v (KBr)cnf 1 : 1696, 1166 

-?XX^<? h/Vm/z : 472 Of) 

4- [2- (2-7ai=i/U-4- h V TvV- 1H — (%?^/ [4, 

5-c] 3V y y- 1 — f jV) 3L^;V] - 1 - t°^y 5?^*/HJ? tert-:/^ 

4- [2- [ (3-7^-2-MJ7;vto^W/!Jy-4-^;v) X 
^ j ] :n7yu] - 1 - t°^y v^#/l^^ tert-^/VO . 7 0 g , ^yX7 
/VfkKO. 25gM2, 3-^on-5, 6-^7/-l, 4 -^io^ 
^r/^O. 0 4 g©rF7fc Kn77>'5ml«, ifit3 BMUH^Ufc, S 
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mik Ltc 0 mtt&*M yy* tf/vx-f/vf^u-r o . 5 1 g om&z&it. 

^ y^p tvvx^r^b W LT, Ml 6 3~1 6 4 < C©&£*gi6£# 
tc 0 

imftW C 29 H 31 F 3 N 4 0 2 • l/4H a O 
®I C, 65.83; H, 6.00; N, 10.59 
SHM C, 65.85; H, 5.90; N, 10.58 

H»J2 

4- [2- [2- (4-3-K7x=^) -8-^^/W-4- hV yfr^rv* 
f^-lH-^^/ [4, 5-c] -l-tV* 

4- [2- [ (3-7^-6-^f/l/-2-Mi7;l'tn^f;^;!Jy- 
7S./1 -l-t'^l)^y*;V/Kyi tert-^^2. 00 

g&tfb y rc^WTS yO. 7 4ml O 2 0 ml $g$K£r 7 OtttlL, 4 

-a - K3fe&#»* p y k i . 4 i g «rjq*.,fi34fe4- 7 o°c-e 3 W^#bfc 0 

^©t, ^»£«*feU »$£fcp- h^^/U*^ • — *3ftl«p. 0 8 

g^Mtl2 0tl?l. 5 B#ra^ Lfc. U 

^-n— 7°^^ (1:3) U * # fr* =7 A * n^r h ^7 7 

a --ctttt u ^-f y tvi/x-T^-c^ut 2 . 2 0 g co«i^ B B B ^#fc 0 

^^^/w^^y7 P nt:V^--x/V(Z)S»bli : ^B B BU-r, M2 0 3-2 0 
4 0 Crote^|±B^ #fCo 

55##*H* C 30 H 32 F 3 1 N 4 0 2 
Sf&fit C, 54.22; H, 4.85; N, 8.43 
C, 54.25; H, 4.78; N, 8.38 

»m 1 xh: 2 ©^jfetctto -r\ mmm 3-57 
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-R' 




3 


XX 


^feiSS^(AcOEt-iso-Pr 2 0) 

mp,196-197°C 

7C^^#ffitC 29 H3 0 F 3 IN 4 O 2 
SIHS C, 53.55; H, 4.65; N, 8.61 
USSfil C, 53.48; H, 4.73; N, 8.50 


4 


-p 


HfeigJKAcOEt) 
mp,207.5-209.5°C(##?) 

SHH C, 63.15; H. 5.89; N, 13.64 
SU&fil C, 62.95; H. 5.90; N. 13.59 


5 


p 


3&fSfefSS(AcOEt) 
mp,1 98.5-1 99.5°C 

affflU C. 63.03; H, 5.68; N, 10.89 
USUI C, 62.91; H, 5.64; N, 10.87 


6 


p 


&Sfi£i-=R.a<2-PrOH) 

mp,204.5-205.5°C 

JcmfttirW. C^H^N^S 
Sliii C. 61.12; H, 5.51; N, 10.56 
Hitfil C. 60.98; H, 5.46; N, 10.43 
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-R 1 








SS*lfe£t-#II.(2-PrOH) 






mn 1 fifi S— 1 R7 «?°P 
mp, IOQ.J lu/.J w 


7 


o 


J L» 5T5 ✓ J 1/ 1 IIS V/28' '31 ' 3' '4 






Biffflflt C 61 75- H 5 74-N 10 29 
Hil&fi&C 61 50- H 5 62-N 1012 




Me 


*g-fe*g|&(EtOH) 




1 


mn 917— 91 R 0 ^ 

rnp,z. i / £.10 v 


8 


5c^4^Sf{li C nn H..F*lVLO.,S 

✓ «3T5 yj u\ lis. v^28* '31 • 3* ,| 4 *^2^ 




W 

/ 


gfftyjS n bi h *5 74-n 109Q 

J XDlUi IIS. w f lll./J, 11, U.it, IH, 1 V.Z.CJ 

HSfcffi C, 61.68; H, 5.67; N, 10.27 






^Hfe^S(AcOEtHso-Pr 2 0) 


9 


"P 


mo 213 5-215°C 
7C^##f fit C 26 H29F 3 N 6 0 2 




C, 60.69; H, 5.68; N, 16.33 
HS&fii C, 60.62; H, 5.69; N, 16.23 






&Sfe£f-#JI(AcOEt) 






mp,203-205°C 


10 


O 


5u^##r fit C 26 H 28 F 3 N 5 0 2 S 




9ttit C, 58.74; H, 5.31; N, 13.17 
HM C, 58.62; H, 5.30; N, 13.04 






^*ife^^(AcOEWso-Pr 2 0) 






mp,189-191.5°C 


11 




ytrnfttiim c 29 h 37 f 3 n 4 o 2 

aiSfil C f 65.64; H, 7.03; N, 10.56 
HS&fit C, 65.42; H, 6.93; N, 10.46 
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mmm 


-R 1 




12 




-Ph 


&ftfiS(AcOEt-iso-Pr 2 0) 
mn 1 qo-1 qn s°n 

flip, 1 5V I3U.J w 

TC^^^ffil C 29 H 3D CIF 3 N 4 0 2 
SifflM C f 62.31 ; H, 5.41 ; N, 10.02 
HKH C, 62.23; H, 5.33; N, 10.00 


13 




P 


SMfieacAcOEt) 

II ip, c l l £. l C.\j. w v yj /trr / 

7tmMft fit C„H 2S CIF 3 N 5 0 2 
SUM C, 59.18; H, 5.33; N, 12.78 
IIM C, 59.17; H, 5.30; N, 12.66 


14 


O 

r H 


gSSSfifS^CAcOEt) 

mn 208— 907°n 

tEKSHIHI C 26 H 27 CIF 3 N S 0 2 S 
Sfrafil C, 55.17; H, 4.81; N, 12.37 
Uf^M C, 55.25; H, 4.97; N, 12.44 


15 




*S-fe£Sll(AcOElHso-Pr 2 0) 

mp, £.£.£..13 £\o\i \s \7TnR-) 

7G%#ffi fit C 26 H 2a CIF 3 N 6 0 2 
Hit® C, 56.88; H, 5.14; N, 15.31 
SIM C, 57.01; H, 5.10; N, 15.29 


16 






*8felSii(AcOEt) 

ntn 199-200°C 

7G^t##f fit C^CF^O;, 

MMM C, 59.07; H, 5.14; N, 10.21 
HiHI C, 59.03; H, 5.19; N, 10.20 


17 


5 




»»fiiSfl(A«OE0 

mp, 191.5-192.5°C 

TC^ttflfrfl CnHaCIFa^OjS 
Stttt C, 57.39; H, 4.99; N, 9.92 
HHfil C, 57.34; H, 5.01; N. 9.92 


18 


P 


*S-fe$§Bl(AcOElHso-Pr 2 0) 

mp, 189-190°C 

7C0##f fit C 2B H34CIF 3 N 4 0 2 
Sttfi C, 61 03; H, 622; N, 10.17 
SUM C, 61.07; H. 6.06; N, 9.97 
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BocrTj^ 








R 




mmm 


-R 1 


R 9 




19 


X) 


CI 


HS-feSSM(AoOEt-iso-Pr z O) 
mp, 185-186°C 

TzMfttii fit CaHasCIFj^Oj 

Ssaaila O, ol .04; n, o.4Z, N, a.az 
SUM! C, 61.57; H, 6.49; N, 9.94 


20 


-Ph 


F 


^mfeettw(AcOEtHso-Pr 2 0) 
mp. 193-194°C 

7tm#1Bxm CjsH^FXOz- 1/4H 2 0 

J=£BISlfi L». OO.D/; H, 0.0-i, N, IU.Z4 

HlgH C, 63.51; H. 5.69; N, 10.15 


21 


„p 

/ 


F 


SSfettttJICAcOEtriso-PrjO) 
mp. 220-221 °C 
TtmMfi fit C 27 H 23 F 4 N s 0 2 

Hfi?£rii£ o ci m- i_i K cn. kj 10 10 
3£SRBlla O v 01. Ul, H, 0.0U, N, lo.lo 

HSHi C, 60.98; H, 5.46; N, 13.16 


22 


W 

/ 


F 


*fi$M*a(AcOEt) 
mp, 222-223°C 
5E^$MJrfi C 26 H 27 F 4 N 5 0 2 S 

HB=^/ifi ctz on. U /* nt- Kl 10 "7vl 

jSafflffl O, oo.uz; H, 4.9o, N, 1/./4 

mmm c, 56.91 ; h. 5.05; n, 12.63 


23 


HN^S 

/ 


F 


&£StflS(AcOE.r-iso-Pr 2 0) 
mp, 203-204°C 

j^sffl ill t>o.o4; H, o.oU, N, lo./o 
USUI C, 58.33; H f 5.45; N, 15.63 


24 


p 

/ 


F 


^Hfeffi«^(AcOE1r-iso-Pr 2 0) 
mp T 209-21 0°C 
7&it##f fit C 27 H 28 F 4 N 4 0 3 

HSH C, 60.65; H, 5.24; N, 10.42 


25 




F 


^HfetfttH B a(AcOElHso-Pr 2 0) 
mp. 215-216°C 

TtmftHrm. c 27 h 28 f 4 n 4 o 2 s 

WmUC, 59.11; H. 5.14; N, 10.21 
USUI C, 59.14; H, 5.33; N, 10.14 
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R 





-R" 








$S'fe^ll(AcOEt-iso--Pr 2 0) 






mp f 169-170°C 


26 


-Ph 


fc^fttirW. C 30 H 33 F 3 N4O 2 
Siifi! C, 66.90; H, 6.18; N, 10.40 
USSlH C, 66.93; H f 6.19; N, 10.17 


27 




3i^feS^(AcOEt-iso-Pr 2 0) 

mp, 215-216°C(#M) 

C 28 H 32 F 3 N s 0 2 
aiifil C, 63.74; H, 6.1 1 ; N, 13.27 
USSlB C, 63.54; H, 6.08; N, 13.04 






SSStfeitttlKAcOEt) 


28 


o 

/ N 


mp, 215-216°C 

Ttmttlfi fit C 27 H 3 oF 3 N 5 0 2 S 
SUfil C, 59.43; H. 5.54; N, 12.84 
USSfii C, 59.35; H, 5.65; N, 12.64 






^mfe^ H a a (AcOEt) 


29 


HN^ 


mp, 232-233°C 

TtmfttfrU C 27 H 31 F 3 N 6 0 2 -3/4H 2 0 




Slrafil C, 59.82; H, 6.04; N, 15.50 
C F 59.74; H, 5.99; N, 15.80 






» ■ — — m iu ^ — x 

2fcSfttHRfi(AcOEt) 


30 


9 

/ 


mp, 217-218°C 

5c^##ffil C 28 H 31 F 3 N 4 0 3 
Slfflilt C, 63.62; H, 5.91; N, 10.60 
HS&fit C, 63.59; H, 5.98; N, 10.52 






&S^$ttt H B a (AcOEt) 


31 


p 


mp, 218-219°C 

7cH##HI C 28 H 31 F 3 N 4 0 2 S 
SUfil C, 61.75; H, 5.74; N, 10.29 
igSMit C, 61.48; H, 5.73; N, 10.12 






&eM(AcOEt-MeOH) 






NMR 8 (DMSO-d 6 )ppm:0.77(2H.q, J=1 2Hz),1 .1 5-1 .28(3H.m),1 .3 


32 




4(9H,s),1 .62(2H,q,J=7Hz),2.40-2.50 (2H,m) ,2.58(3H,s),3.69(2H,d 
,J=12Hz),4.67(2H,t J=7Hz),6.58(1 H,t J=8Hz),6.79(1 H,d, J=8Hz),7 
.1 9(1 H.t, J=8Hz),7.30(1 H,d, J=8Hz),7.67(1 H.dd, J=7.5,1 Hz),8.07(1 






H.d, J=1 Hz),8.33(1 H.d, J=7.5Hz) 
IR v (KBrJcm" 1 : 3400, 1696 
MS m/z: 553(M + -1) 
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Me 



mmm 






33 


-Ph 


^•fe$SS(AcOEt-iso-Pr 2 0) 
mp, 171-172°C 

TtMWtfi fit C 30 H33F 3 N 4 O 2 

TOl o ec an- u ft ig. m -tn A(\ 
JSnffllls. 00. yil, n, D.Io, IM, IU/W 

USsfil C, 66.89; H, 6.18; N f 10.18 


34 


„p 


&&*gil(AcOEtHso-Pr 2 0) 

mp, 189-190°C 

jzMfflftM C 2B H 32 F 3 N 5 0 2 
Slrafil C, 63.74; H. 6.11; N, 13.27 
HS&fil C, 63.74; H, 6.05; N, 13.1 1 


35 






NMR d (CDCI 3 )ppm:1 .20-1 .39(2H,m),1 .47(9H,s),1 .67-1 .90(3H,m), 
2.03(2H,q, J=7.5Hz)Z65-2.83 (2H,m) ,2.93(3H,s),4.00-4.26(2H,mX5 
.23-5.55(2H,m) ,7.57(1 H,d,J=3.5Hz)J.62-7.68(2H,m),8.00(l H,d, J=3. 
5Hz),8.1 2-8.1 8(1 H,m) 
IR y(KBr)cm" 1 :1694 
MS m/z:546(VT+1) 


36 


HN^ 


i 


NMR 5 (CDCI 3 )ppm:1 .20-1 .39(2H,m),1 .47(9H,s),1 .68-1 ,93(3H,m), 
2.03(2H,q, J=7.5Hz),2.65-2.83 (2H,m) t 2.90(3H,s),4.00-4^8(2H.m),5 
.25-5.80(2H,m),7.20(1 H,s),7.31 (1 H,s),7.61 -7.69(2H,m).8.1 5-8.21 (1 
H.m),11.71(1H,brs) 
IR y(KBr)cm H :1694 
MS m/z:529(M + +1) 


37 


p 


«5c W. ri its hh T\y lei w 

NMR 5 (CDCI 3 )ppm:1 .20-1 .36(2H,m), 1 .47(9H,s),1 .54-1 .84(3H,m), 
2.03(2H f q,J=7.5Hz) f 2.62-2.81 (2H f m) i 2.92(3H,s),3.97-4.30(2H,m),4 
.90(2H,t, J=7.5Hz),6.66(1 H,dd, J=3,2Hz),7.30(1 H,dd, J=3,1 Hz),7.60-7 
.68(3H,m),8.06-8.11(1H,m) 
IR y(KBr)cm" 1 :1694 
MS m/z:529(M + +1) 


38 


p 


NMR 6 (CDCI 3 )ppm:1 .1 5-1 .31 (2H,m),1 .46(9H,s),1 .52-1 .72(3H,m), 
1 .97(2H,q, J=8Hz),2.60-2.78 (2H,m) ,2.93(3H,s),3.98-4.23(2H,m).4.7 
9(2H,t,J=8Hz) f 7.24(1H,dd,J=5 T 3.5Hz) f 7.57-7.67(4H f mX8.03-8.08(1 
H,m) 

IR l^(KBr)cm- , :1692 
MS m/z:545(M++1) 
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-R 1 


R 3 - 










&t<&$£ll(AcOEt) 


39 


-Ph 




mp, 204-205°C 

:rc|i##rfil C 28 H 30 F3N 5 O 2 
Siifii C, 63.99; H, 5.75; N, 13.33 
IS! C, 63.77; H, 5.68; N, 13.35 
















NMR 8 (DMSO-d 6 )ppm:1 .37(9H,s)^.32(4H, 








t,J=5Hz),2.90(2H,t,J=6.5Hz),3.17(4H,t I J=5 


40 


"p 




Hz),5.02(2H,t*J = 6.5Hz),6.34(1H,dd,J=6,2.5 
Hz),6.87(1 H,brs),7.10(1 H,brs),7.83(1 H.t.J= 
8Hz),7.88(1 H,t J=8Hz),8.28(1 H,d,J=8Hz),8. 
55(1 H,d,J=8Hz),1 1.73(1 H.brs) 
IR 1/ (KBr)cm ':3460,1 690 
MS m/z:513(MM) 


41 


-Ph 


BocN. A 


*&«ttS(ROH) 
mp,189-190°C 

7CfSt##T ffi C^H^MA 






fflailH C, 63.87; H, 5.55; N, 10.64 
C, 63.87; H, 5.50; N, 10.68 








8HBfe«-«a(MeOH> 


42 


/ 


BocN. A 


mp,219-220°C 

5c*»«f M CsHaFsNtO, 
t!£E88lll U, oU.o/; n, 0.4/; N, I J.oo 
USUI C, 60.43; H. 5.34; N, 13.57 


43 


-Ph 


a 

1 

Boc 


gfcSS|gfel§&(AcOEtHso-Pr 2 0) 

mp, 161-162°C 

7C$Rft%T& C J9 H 3I F 3 N 4 O z 
9SMI C, 66.40; H. 5.96; N. 10.68 
%M C, 66.51; H, 6.09; N. 10.70 








&-&ig||(AcOEt-iso-Pr z O) 


44 


H p 


a 

1 

Boc 


mp, 1 83.5-1 84.5°C 

C, 63.15; H, 5.89; N, 13.64 
SIRH C, 63.00; H, 5.80; N. 13.56 
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n1 
r\ 


R 3 - 










iSftSiii(AcOEt-iso-Pr 2 0) 






a 


mp, 1 68.5-1 69.5°C 


45 


/ 


I 

Boc 


TC^^flf fit C 28 H 28 F 3 N 5 0 2 S 




Sstfi C, 58.74; H, 5.31; N, 13.17 






^©SH. C, 58.90; H, 5.32; N, 13.18 








3S&M&ll(AcOEtr-iso-Pr 2 0) 


46 


-Ph 


BocN 


mp, 21 9-221 °C 

Slifil C, 67.62; H, 6.04; N, 10.18 
HSMI C, 67.52; H, 6.16; N, 10.11 








2fe^feS«a(AcOEt-iso-Pr 2 0) 


47 


/ 


BocN 


mp, 158-160°C 

Tvmfttiim C 29 H 32 F 3 N 5 0 2 -1/4H 2 0 
3BfiiS C, 64.02; H f 6.02; N, 12.87 
HSME C, 63.98; H, 5.94; N, 12.72 








Mfi|gHH(AcOEt) 








mp, 222.5-224°C 


48 


-Ph 


BocHN- 


9Hffi C f 63.15; H. 5.08; N, 12.27 
USSfit C, 63.16; H, 5.06; N, 12.26 


49 


"p 


BocHN- 


^fe^Sel(AcOEt-iso-Pr 2 0) 
mp, 166-169°C 

Sltfii C, 59.32; H, 4.98; N, 15.72 
USHS C, 59.44; H, 5.02; N, 15.42 








/&f§fi3£iil[:7V;USi:©](EtOH) 
mp,205.5-207.5°C (#®) 


50 


-Ph 


Me 2 N- 


C 21 H, 9 F 3 N 4 -1/2C 4 H 4 0 4 
Sifflil C, 62.44; H, 4.78; N, 12.66 
H©Mi C, 62.28; H, 4.97; N. 12.69 


51 


p 


Me 2 N- 


*«fe»SC7V VU&i£](EtOH) 
mp,228-230lC($M£) 

C 1B H 18 F 3 N S -1/204^04 
SUM C, 58.47; H, 4.67; N, 16.23 
H^fil C. 58.31; H, 4.72; N, 16.14 
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N 


mmm 


-R 1 


-R 2 




52 


-Ph 


V 


B«^fe$SS(AcOElriso-Pr 2 0) 

mp,150-151°C 

TC^^fif {fi C,iH, k NaO-> 

1/ 1 II — » Jl * SB T t 

Sfifil C, 74.97; H, 7.31; N, 11.28 
HSfcfit C, 74.62; H, 7.25; N, 11.09 


53 


r 


V 


&fe$H£ll(AcOEt) 
mp f 196-197.5 0 C 

SUfil C, 71.72; H, 7.26; N, 14.42 
HHfil C, 71.57; H, 7.27; N, 14.38 


54 


-Ph 


-Ph 


&$-fe§WJI(AcOEt) 
mp,181-182°C 

Slraffl C, 76.66; H, 6.81; N. 10.52 
Hi&ll C, 76.49; H, 6.80; N, 10.50 


55 


r 


-Ph 


»fefSS(EtOH) 
mp,198.5-200°C 

TcMffllTM C»H™N q O,-1/4H,0 
SUfil C, 73.05; H, 6.80; N, 13.31 
HS&ffi C, 73.04; H, 6.71; N. 13.27 


56 


-Ph 




*g|££(MeOH) 

mp,214.5-216°C 

7tMifr1fii fit C32H34N4O3 
a^fil C, 73.54; H, 6.56; N, 10.72 
HS&fil C, 73.43; H, 6.54; N, 10.66 


57 


-Ph 




&£ISii(MeOH-AcOEt) 
mp,221.5-222.5°C 

aiifiiC, 71.35; H, 6.36; N, 10.40 
C, 71.21; H, 6.27; N, 10.34 
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MMW 5 8 

4- [2- (4-^;^7 P h-2-7x=;U-lH— f [4, 5-c] 

y y- 1 — -T AO ^5vw] - 1 - tv< y vyx/v-fc^m tert-^^/v 

4- [2- (4-^nn-2-7i^-lH-^^/ [4, 5-c] 3V 
l)y-l -^/V) ^/U] - 1 - y v 5 tert-:/^ 1 . OOg, 

f-^mMO. 6 2 g&tJ^*/-/V2 Oml <75?1^&, 3-* y 
# *b 1 0 0 tJT? 2 B#fflM Lfc„ #cM^ £J&iS<a*4fcfc h y ^fVVT ^1. 4 
ml £*P;iTWffi^ifl£«lU * y-/^t?JlI^#UT 0 . 7 5g^ 

<^T\ M^^^ffl^iLfcv-y^^/^^^^n-r 
f^77^ --CffiM L T 0 . 5 7 g (7)*^,^^ ^^ fCo g^gg^t^/v w^/-^ 
^l»P>ff^LT^ H&2 5 3-2 5 8°C <D^#,JgASr#^c 
7C*^#1ifi C 28 H 32 N 4 0 2 S • 1/4 H 2 0 

SftUlf C, 68.19; H, 6.64; N, 11.36 

MWiU C, 68.34; H, 6.52; N, 11.37 

MMM 5 9 

4- [2- (4-y7/-2-7i^-lH--{^)/ [4, 5-c] 3V 
y^-1— f/W) ^fvV] -l-t°-<y v^^^/^Vm tert-^/V 

1 - [ 2 - [ 4 - (1 -tert-y h * *s!)jVt$^/V) fcV< y v^] ^9VW] - 2 
-7i-/V-lH — 14, 5-c]^r/y^ 5 K 0 . 37g 
W^T/ h y y ^;ViX7^0. 1 3ml (Dv- F7 t Kn77y 7. 4ml «KL^ 
fiT, 1, tff^n [5. 4. 0] - 7 -^^xir^O. 2 6ml Or 

h7tKP77>'2. 6 ml MTU 2lWLfc 0 M^I^tv 
gs^i^^fvu-n-^T 0 ^ (1:1) ^r^m«i: Ufcv-y ^^WTJyA^ 
h^y7^-7?ftML-C0. 2 4 g<Z>&te*£*£Wfc„ y^7-/Vi2-^ 
nyV-;W»WeiLrj^2 15.5-21 7 t)(7)M^^^t#7co 

5clf&-#ri: c 29 h 31 n 5 o 2 

69 



WO 01/58900 



PCT/jPOl/00816 



3flMK C, 72.33; H, 6.49; N, 14.54 
C, 72.21; H, 6.42; N, 14.51 

MMW 6 o 

1 - [ 2 - [4 - (1 -tert-^' h **si)A'tf—A') y - 2 

-7x^-iH-^f^/ [4, 5-c] *;y>'-4-#/\'tfy&t 

4- [2- (4-'>7y-2-7i^-lH-^5^/ [4, 5-c] 3V 
y y- 1 ^fvV] - 1 - ^^/^Vgt tert-l/^/l'O . 8 0 g, 

1 OttTMMb-J-MJ !>A*J8Ett8ml R^^y-^i 6 ml ©H^liSr>4Wl 

»»x:TpH3~4}CpSLfc:m, Ufc. WW LfcJPNi&Tfc-Cife 

^LTO. 7 2gOiMir#t ^/-/^bSgfaLt, M2 0 1. 
5~2 0 4°C©#&^ B B B £#7c 0 
7Gfff£« C 29 H 32 N 4 0 4 - 1/4H 2 0 

SUSHIS C, 68.96; H, 6.49; N, 11.09 

M&M C, 69.03; H, 6.27; N, 11.03 

H2fe#J 6 1 

2-7i=/V-l- [.2- ^^-/V] -4-h!)7/Vtn^ 

f/v-iH-^^/ [4, 5-c] ^yyy 

4- [2- (2-7i^V-4-H7Mo^f/V-lH-^^/ [4, 

5 - c ] 3v y 1 -^r/W - 1 - t'^y ityz^tfyWi tert-^f- 

;VO. 40g©l, 2-^Qnx^y3ml», f P ^/l^P g|& 1 ml %M 

ttaat 3 o #M&# bfc 0 Rjea-a^sr^ii* y i , 

7n tV^-x^X^#LT O . 3 2 g ©»S»fe3IS**r#fco ftft^^^feU 
feltt, K1 7 2. 5-1 7 3. 5V<D$m&W&*'&1t 0 
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jcmfttirfc C 24 H 23 F 3 N 4 
IM C, 67.91; H, 5.46; N, 13.20 
XMt C, 67.73; H, 5.42; N, 13.07 

mMm 6 1 o^-feic^o-c, mmm 6 2 ~ 1 1 8 <D{t&to&wto 




mmm 


-R 1 


R 8 




62 


XT' 


H 


•tfiiSaCH^^PiraWl] (EtOH-AoOEt) 

mp.198.5-200.5°C(#®> 

TzM^m CMHaFs^-CFjCOzH 

SMfit C, 47.00; H, 3.49; N. 8.43 

Unfit C, 46.74; H. 3.48; N, 8.43 


63 


jX 


Me 


m&m&iw7jv*nmm.i&i (EtoH-AcOEt) 

mp,222.5-223.5°C 

7C*#*ffit Ca^FjIN.-CFjCOzH 

Sfrafit C. 47.80; H, 3.71; N, 8.26 

H®HS C, 47.65; H, 3.73; N, 8.35 


64 




p 


H 


mp,280-282.5°C(##) 

7cit##ffit CaHjaFsNg 
Sltfit C, 63.91; H, 5.36; N, 16.94 
HSIfil C, 63.72; H, 5.36; N, 17.03 


65 


0 




H 


m&&&lWJ\,*a&W0g} (AcOEt) 

mp.1 33.5-1 36.5°C ) 
5cS##ffit 

C^FjI^O-CFjCO.H- 1/2H z O 
aiifiS C, 53.63; H, 4.31; N, 10.42 
Hilfil C, 53.51; H, 4.29; N, 10.39 


66 


s 


0 


H 


asfettttscwjM-niraMg] (Etow 

mp^37-239lC 

C Z2 H 2I FjN 4 S-CF3C0 2 H- 1/4H 2 0 
Sllfit C, 52.50; H, 4.13; N, 10.20 
HSIfit C, 52.46; H, 4.19; N, 10.27 



71 



WO 01/58900 



PCT/JPO 1/008 16 




nmm 


-R 1 










67 


S A 

/ Me 


ITipjOa 101 O 

O t-l CM O.PC LJ.1 /AL1 f\ 




ffl§^ffi p co qq. Lj a qq. M Q QK 

USSfit C, 53.19; H, 4.28; N F 9.95 




Me 








mp,208.5-211°C(#®) 


DO 


r* u c m c.pc r»n u-i /an 0 
O^n^r^N^o'Or 3OU2M l/*t-n 2 o 




w 

/ 


•J^Eofffl lis. O, Oo.OO, n, *t.05J t pi, xJ.oD 
^Jax lis. O, Oo.oU, n, 1.0*t, IN, IU.UO 








69 




(MeOH-2-PrOH) 

mp ( z.OO cO*t v 

TC^flffil C 21 H 21 F 3 N B -CF 3 C0 2 H-H 2 0 




Sfifil C, 50.55; H, 4.43; N, 15.38 
HHfil C, 50.43; H, 4.31; N, 15.41 








70 




mp r 199-200°C 
7Cl5t##ffiI C^^FaNsS 




aifflii C, 58.46; H, 4.67; N, 16.23 
H^fll C, 58.28; H, 4.72; N, 16.05 






W;ivi-ng^J£] (AcOEt^EtOH) 






mp,1 82.5-1 84°C 


71 


X) 


Slfflfit C, 57.35; H, 5.55; N, 10.29 
Unfit C, 57.18; H. 5.49; N. 10.33 
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mmm 


-R 1 




72 


-Ph 


mn 941-949 ^nf^lS*) 

TcMfttifM C^H^Ci F 3 N 4 • CF 3 C 0 2 H 
Sinfit C, 54.51; H. 4.05; N, 9.78 
Unfit C, 54.53; H, 4.14; N, 9.93 


73 


HN ^ 

P 


mn 944— 94fi < fcr4M8£} 

TEffttfflrfit C 22 H 21 CIF 3 N 5 CF 3 C0 2 H-3/4H 2 0 
Sifflfll C, 50.10; H. 4.12; N, 12.17 
Unfit C, 50.23; H, 4.07; N, 12.36 


74 


S ^) 

H 


&*lfe*SH(MeOH) 
mo ?3? 5-234°Cf4MS) 

Ttfiifl-tfrfit C 21 H 19 CIF 3 N S S 

aHfit C, 54.13; H, 4.11; N, 15.03 
Unfit C, 54.20; H, 4.24; N, 15.04 


75 




■lip, MU £.iJ<J \-r\SJ rrr/ 

TcfSttf^fit C 21 H 20 CIF 3 N 6 CF 3 CO 2 H 
Sl&fit C, 49.08; H, 3.76; N, 14.93 
Unfit C, 49.1 1 ; H. 3.80; N, 1 4.83 


76 


p 


ilfi^EW^OSrMKMeOH-AcOEt) 

nro 21 9-221 °C(5ME) 

TcmftffiM C 22 H 20 CIF 3 N„O-CF 3 CO 2 H 
atfflU C, 51.21; H, 3.76; N, 9.95 
HHfil C, 51.17; H, 3.75; N, 10.04 


77 


p 


mp, 217-219°C(#ffi) 

7tMfttfiM C 22 H 20 CIF 3 N 4 S • CF 3 C0 2 H - 1 /2H z O 
Sjifit C, 49.03; H. 3.77; N, 9.53 
HHfit C, 49.03; H, 3.71 ; N, 9.56 


78 


p 


mp, 246-248°C(#fl$) 

7c3t##ffit C 23 H 28 CIF 3 N 4 -CF 3 C0 2 H 
31IHS C, 53.15; H. 4.82; N, 9.92 
Hilfit C, 53.27; H. 4.83; N, 9.94 
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nmw 


-R' 


R 9 




79 


JO 


CI 


mp, 236-237°C(#&) 

TcSttflffil CMH^CIFa^-CFaCOzH 
aiifil C, 53.94; H, 5.05; N, 9.68 
USSfi! C, 53.67; H, 5.05; N, 9.71 


80 


~Ph 


F 


mp, 240-242°C(#*g) 

Slrafil C. 56.12; H. 4.17; N. 10.07 
HHfil C. 55.98; H, 4.25; N, 10.13 


81 


/ 


F 


mp,252-254t($Hg> 

Ttmiimm. C 2Z H Z1 F 4 N 5 -CF 3 C0 2 H-1/2H 2 0 
SlifllC, 51.99; H, 4.18; N, 12.63 
Hi^fil C, 51.92; H, 4.26; N, 12.74 


82 


o 


F 


mp, 236-237t(5tfg) 

TtmftftW. C 21 H 19 F 4 N s S-CF 3 C0 2 H 
MMW. C, 49.02; H, 3.58; N, 12.43 
USUI C, 48.72; H, 3.77; N, 12.36 


83 


y==N 


F 


m&lSWi&lh>J7Jl'*n&m.ig}<MeOH) 

mp, 249-250°C(#®) 

jtmftffiW. C 2) H 20 F 4 N 6 -CF 3 CO 2 H-H 2 O 
aiMI C, 48.94; H, 4.11; N, 14.89 
HIMI C, 48.80; H, 4.17; N, 15.01 


84 


P 


F 


mp, 239-241 °C(#$) 

C n » w F^O • CF 3 C0 2 H • 1 /4H 2 0 
Slra® C, 52.32; H, 3.93; N, 10.17 
USSfil C, 52.26; H, 3.82; N, 10.26 


85 


P 


F 


mp, 234-235t(#fl¥) 

5c|t##rfi& CaH^F^S-CF^O.H-HzO 
aiHI C, 49.66; H, 3.99; N, 9.65 
USSfiS C, 49.71; H, 3.99; N, 9.67 
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mmm 




-R 1 




86 




-Ph 


mp, 234-235°C(#&) 
TcHttflrfil C 2S H 25 F 3 N 4 -CF 3 C0 2 H 

p co en. u A 7A- M in 14 

USSfil G, 58.44; H, 4.82; N, 10.01 


87 


HN 


P 


E£*!£iiSJi[W^*ni^^(MeOH) 

mp, 280-284°C(#jg) 

Tzmmftfi. C 23 H 24 F 3 N 5 -CF 3 C0 2 H-3/4H 2 0 

H&fit C, 54.14; H, 4.66; N, 12.70 


88 




$m*ife£H^HJ7;u*nSt^i^(EtOH) 

mp, 239-241 °C(#fi?) 

3E5jt##T fit C^H^FjNsS ■ CF 3 CO z H - 1 /4H 2 0 

HS&fil C, 50.97; H, 4.01; N, 12.43 


89 




mp, 303-305°C(#M) 

TC^tttflffil C^H^FjNs • CF 3 CO z H ■ H 2 0 

Jffl§^/rg p CI An. 1_| A fiQ- M 1 A QQ 

gggfiS C, 51.35; H, 4.39; N, 15.09 


90 


5 




1^,232-234^ 

fcMMSi fit C 23 H 23 F 3 N 4 0 ■ CF 3 CO z H ■ H 2 0 
BPtmlit C 53 57-H 4 68- N 10 00 
H@&fi& C, 53.39; H. 4.65; N, 10.00 


91 






&mfeffitf B B a [W;u:i-n#il^(EtOH) 

mp,236-238°C(»®) 

5clft##r fit C 23 H 23 F 3 N 4 S ■ CF 3 CO z H - 1 /2H 2 0 
Slafii C, 52.91; H, 4.44; N, 9.87 
HSifil C, 52.64; H. 4.27; N, 9.82 


92 




I 


*tett«[HJ7JM-n»*!S] (2-PrOH-AcOEt) 
mp, 161-162°C 

TC^ttfffifil C 2S H 26 F 3 N 4 0-5/4CF 3 C0 2 H 
Sfifit C, 55.32; H, 4.43; N, 9.38 
HHfii C, 55.22; H, 4.28; N, 9.45 
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^ 1 N 



Me 





-R' 




93 


-Ph 


mp 218-219°C(#S) 

SUfil C, 58.69; H, 4.74; N, 10.14 
HUfil C f 58.43; H, 4.82; N, 10.05 


94 


HN ^) 

P 


*feesChU7;i/*-p|H»!S](MeOH) 

mp. 233-234°C(3MS) 

5c^^«ffit C 23 H 24 F 3 N S -CF 3 C0 2 H-1/2H 2 0 
StrafiS C, 54.54; H, 4.76; N, 12.72 
USSfit C 54.27; H. 4.79; N, 1 2.72 


95 




mp, 243-245 c C(#4&) 

TCffttfflrfit C 22 H 22 F 3 N 5 SCF 3 C0 2 H 
3iHi C, 51.52; H, 4.14; N. 12.52 
HHfil C, 51.61; H. 3.98; N. 12.70 


96 


HN 7 


*gfetttt B B B [h'J7/l/^P^^](EtOH) 
mp. 306-308°C(#S> 

jtmffifrM c 22 h 23 f 3 n b -cf 3 co 2 h-i/4H 2 o 

Sllifit C, 52.70; H, 4.51; N, 15.36 
HSIfit C, 52.79; H, 4.33; N, 15.37 


97 


P 


mp.232-234°C(#ffi) 

7tmfttii fit C 23 H 23 F 3 N 4 0 • CF 3 C0 2 H • 1 /2H 2 0 
afrafit C, 54.45; H. 4.57; N, 10.16 
C, 54.57; H. 4.37; N, 10.24 


98 


P 


aWtfett*ft[hy7;^PWiltt](EtOH) 

mp, 227-229°C(#®) 

TC^Wfit C^F^S-CFaCOjH-I^HjO 

atifll C, 53.33; H, 4.39; N, 9.95 

USSfit C, 53.32; H. 4.27; N, 9.76 j 
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-R 1 


R 3 - 


4M9i££]<ma$ft& 








&1i£*SII(AcOEt) 


99 


-Ph 


Ok 


mp,187-188 C 

Sifflfil C, 64.93; H, 5.21; N. 16.46 
C r 64.84; H f 5.26; N, 1 6.38 










100 


"p 




mp,209-210.5 C 

7cfg#fiffg C 21 H 21 F 3 N 6 -CF 3 C0 2 H 
Siifil C, 52.27; H, 4.20; N, 15.90 
§SS?lH C, 52.00; H r 4.17; N, 15.98 


101 


-Ph 




^^^^BaLr-'J^VUTrnSFEE^J (EtOH) 
mp,224-228 C(5?m) 




C 23 H 21 F 3 N 4 0 • CF 3 C0 2 H - 1/4H 2 0 
SHIS C, 55.10; H, 4.16; N, 10.28 
C, 54.84; H, 4.13; N, 10.34 








;»WmwlfcJI[Hj:7JUTnB?SK® (EtOH) 








mp.254-258°C(#fl?) 


102 


/ 


TumTTmm C^H^FaNsO-CFaCOaH 
SepBhI® C, 52.18; H ? 4.00; N, 13.23 

TcSRIlIi O, 0Z.1U; H, 4.10, N, IO.40 
















(AcOEt-EtOH) 


103 


-Ph 


a 

H 


mp, 229.5-231 .5°C{ftW) 
7cf?i##fil C 24 H 23 F 3 N 4 -CF 3 CO z H 
Slifil C, 57.99; H, 4.49; N f 10.40 
H^fg C, 57.94; H, 4.42; N, 10.46 








ftfe4Sa[hU7^3l-P*iHg](MeOH) 


104 




a 

H 


mp, 238.5-240°C(^®) 
TcS^WJS C 22 H 22 F 3 N 5 -CF 3 C0 2 H 






Slfflfi C, 54.65; H, 4.40; N, 13.28 






USUI C, 54.61; H, 4.25; N, 13.41 
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mmm 


-R 1 


R 3 - 




105 




a 

H 


m-&^lb l jyj^aWFm& (MeOH) 
mp, 235.5-237.5°C(#^) 
jtmftffim C 2) H 20 F3N 5 S-CF 3 CO Z H 
JUtfil C. 50.64; H. 3.88; N, 12.84 


106 


-Ph 


HN 


iifeMtf JIEW^nitM] (EtOH) 
mp, 249-251 °C(#®) 
7ni{t#*TfiI C 26 H 25 F 3 N 4 -CF 3 C0 2 H 
SlSffi C, 59.57; H, 4.64; N, 9.92 

5H?f&fiS P 97- H 4Q1-M Q QQ 

^^TmC** 112. w 7 UV.£.J, n, 1 r IM ? 


107 




HN' 


(EtOH) 

mp, 263-265°C(#$) 

7cfft##Tfi£ C 24 H Z4 F 3 N 5 -CF 3 CO z H 
SiifflC 56 42 H 4 55*N 12 65 
HSfcfil C f 56.22; H, 4.59; N, 12.62 


108 


-Ph 


H 2 N- 


gSfeSSIKAcOEt) 

mp, 1 74.5-1 75.5°C 

5uft##r fit C 19 H 15 F 3 N 4 
SUfil C f 64.04; H, 4.24; N, 15.72 
H^fll C f 63.89; H, 4.25; N, 15.67 


109 


„p 


H 2 N- 


^^fe^r«(AcOEt) 

mp, 195.5-196.5^ 

TtmftVt fit C 17 H 14 F 3 N 5 
Strati! C, 59.13; H, 4.09; N, 20.28 
USUI C, 59.09; H, 4.14; N, 20.19 
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is r/ j 


-R 1 


-R z 










(MeOH) 








mp, 1 42.5-1 47°C(#*g) 


110 


-Ph 




✓tf^Ryj *PI lis. 

C^H^M, - 1 /2C„|-i,(X, ■ 3/4H,0 
Sl&fil C, 71.85; H, 6.78; N, 11.97 
ISSi C, 71.92; H, 6.61; N, 11.91 








SStfifetHfcl^EtOH) 


111 




V 


mo 219-913 5°C 
?n^$>#rfiiE Co.H»N c -1/2l-LO 




/ 


Sffflfit G 73 07-H 7 15-N 1775 
HI£fi£ C 73 17-H 7 04 N 17 59 








&|-fe£WJI(MeOH-EtOH) 








Hip, C.\JiJ Cl 1 V 


112 


-Ph 


-Ph 


aitfil C, 80.52; H, 6.52; N, 12.95 
SUfett C, 80.26; H, 6.57; N, 12.92 










113 


HN ^) 

P 


-Ph 


mp, 268-270°C 

KMfttirM CHoN, -1/21-1,0 

C, 75.32; H, 6.56; N, 16.27 
H!IMi C, 75.12; H, 6.43; N, 16.36 








^fe^^(MeOH) 








mp, 224.5-225.5°C 


114 


-Ph 


^) 


7cMftffiW. C^H^O 






SaHI C. 76.75; H, 6.20; N. 13.26 
HSMil C, 76.76; H. 6.19; N, 13.22 


115 


-Ph 




SS-fe^^MeOH-CICHaCI^CI) 
mp, 210-212°C 

SHH C, 73.94; H, 5.98; N, 12.77 
SUfttt C, 73.91; H. 5.92; N, 12.67 
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mmm 


R 2 




116 


SH 


tefe&JltHJ^l^ng^^KMeOH-DMF) 

mD 251-255°C(#fg) 

Ttmfttiffe C^H^S-CF-jCC^H-l/^O 
SIHI C, 59.22; H, 5.07; N, 11.05 
H@Jfit C, 59.07, H, 5.05; N, 11.29 


117 


CN 


te-fe^I,[hU?;U*nW®&](MeOH-2-PrOH) 

mp, 245-251 °C(#fl?) 

TcMfttirB C Z4 H z3 N 5 -CF 3 CO z H-1/4H z O 

WmM C, 62.46; H, 4.94; N. 14.01 

USSfit C, 62.63; H, 4.88; N, 14.22 


118 


CO z H 


*g-fe3g B B H [hU^;U^-nW®^3(MeOH) 
mp, 212-215°C 

jiMfttfiW. C z4 H z4 N 4 O z CF 3 CO z H-1/4H z O 
SUfil C, 60.17; H, 4.95; N, 10.80 
HS&fil C, 59.98; H, 5.14; N, 11.03 



mmm 1 1 9 

N— [2- (2 - 7x=^-4- f D ;V- 1 H-^ ^ ^/ [4, 

5-c] yy-i-jfr) r±hr^ k 

1- - 2 - 7x=;v- 4 - MJ 7/vtn ^ f ;v- l H- 

2 8 ml ^Dx.-C^-C6B#R!i#tfc 0 ^S£4feK:*«rJn*., 1 0%ttKt?p 

TO. 45 g©IM£ H B B £#fc 0 Si^f/^^SeilT, M217-21 

7G*#*M* C 21 H 17 F 3 N 4 0 
SMMff C, 63.31; H, 4.30; N, 14.06 . 
SUHt C, 63.46; H, 4.32; N, 14.10 
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mmm 1 2 0 

N- [2- (2-7i=;u-4-Mj7;vtP^f^-lH-'f^)/ [4, 

5-c] z-yyy-i-' f/v) 

1- (2-7^xf;V) -2-7x^-4-^17;^^^-^- 
^^V[4, 5-c]^7!)y0. 5 0gMM)^7^0. 2 ml (D^ 
h7t Kp 77 ^ 5ml ift^ ^ y^/V*=/l/0 . 1 lnl SrJPitTM-C 

tvw^-x A--?JiI#;#fc# o . 4 9 g ©fe&^JI &#fco BffilafVva* WIS 

ePb LT, IRjft 2 2 4 . 5 ~ 2 2 5 tJ©fc£,*tili£#;fc„ 
7G*£«ftt C 20 H 17 F 3 N 4 O 2 S 

C, 55.29; H, 3.94; N, 12.90 
H!M C, 55.30; H, 3.94; N, 12.70 

mmm 120 o*ftc«ot t mmm 121-125 co^^^mc 
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mm 


-R 1 


R 4 




121 


-Ph 


PhCO 


*fe«S(AcOEt) 

mp, 256-256.5°C 

7C^##rfiI C 26 H 19 F 3 N 4 0 . 
ill C, 67.82; H r 4.16; N F 12.17 
H6tH C, 67.86; H, 4.19; N, 12.18 


122 


-Ph 


EtO z C 


ISfe^SCAcOEt) 

mp, 232.5-233.5°C 

7U^^*fi6 C^H^F^Oj, 
MmM C, 61.68; H. 4.47; N f 13.08 
USHl C, 61.74; H f 4.53; N, 13.04 


123 


-Ph 




&fe*£if H <AcOEt) 

mp, 227.5-228.5°C 

7c|t##ffil C 25 H t8 F 3 N 5 0 
StrafiM C, 65.07; H, 3.93; N, 15.18 
H@MH C, 65.05; H, 4.01; N, 15.13 


124 


-Ph 


CICH 2 CO 


»fe«3CAcOEt) 
mp, 230.5-231 .5°C 
5cfg#«Hl C 21 H 16 CiF 3 N 4 0 
SUfil C, 58.27; H y 3.73; N, 12.94 
USSfil C, 58.23; H, 3.78; N f 12.89 


125 


„p 


CICH 2 CO 


»»fi«SSCAcOEt) 
mp, 234-235°C 
Ttmft-ffi fit C ig H t5 CIF 3 N 5 0 
Slrafit C, 54.10; H, 3.58; N, 16.60 
C, 54.15; H, 3.61; N, 16.63 



mnm i 2 e 

f/v-iH-'f^y [4, 5-c] ^yyy-i-f/P] j^/v] T-febT^ 

[2- [2- (2-t°P!J/V) -4-M)7/Vtn^f/V- 

ih — r [4, 5-c] yy-i — ivkI r±hr^ fo. 

3 0gC4 0%^ f;W7 5 > * ? J —ivWfo 6 ml «rJH;tT, Sift"C 4 l$IKIflt# L 
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m&&i?jyy* ^x-f/v-?ft*ur o . 2 5 g <D$m&m&&fflt a mm 

*7A'ti*bW&& LT, M 2 1 7 . 5-219.5 °C©IM £*#fc 0 
55*#fflB[ C 20 H 19 F 3 N 6 O 

9Htt C, 57.69; H, 4.60; N, 20.18 

IRfi C, 57.67; H, 4.50; N, 20.15 

mmm 126 ro^i^ot, ££49 127-129 <D4t&wzmz 0 ' 
mmm 127 

2-^^/VT^ 7 -N- [2- ( 2 - 7 x^/V- 4 - 7/^o ^ f /U- 1 

h-> r$^v [4, 5-c] ^yy-i-^) r-fchrs k 

tt^t &&&& 

tt£ 2 0 8~2 0 9°C 
7C*^*f«C C 22 H 20 F 3 N 5 O 

III C, 61.82; H, 4.72; N, 16.39 

HI C, 61.60; H, 4.76; N, 16.17 

12 8 

2-^W?;-N- [2- (2-7^^/V- 4- MJ 7/V^n^^/>- 
lH-^f^V [4, 5-c] ^Py-l-^/V) 7th75K-7 

jft^C 2 0 7. 5-2 0 8°C 
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Ttm&ffim C n H a F,N,0 •'3/2C 4 H,0 4 
1M C, 56.58; H, 4.58; N, 11.38 
HM C, 56.52; H, 4.70; N, 11.57 

MMM 12 9 

y-N- [2- [2- (2-fc'oy/W -4- b y 7;i^n 
^f/i'-lH-^^/ [4, 5-c] ^/!Jy-l-^;v] TirbT 

2 1 9-2 2 2°C (#$f0 
5n*^-Wil: C 21 H 21 F 3 N e O -1/2 C 4 H 4 0 4 
atitt C, 56.55; H, 4.75; N, 17.21 
III C, 56.58; H, 4.80; N, 17.18 

m&m 130 

2 -T 5 J — N— [2- (2-7x=/V-4- b y 1H--T 
5 [4, 5-c] y ^— 1 — s^V] T-febT^ K 
(l)N-[2-(2-7oi=.^-4- by 7;^n^f/l^- lH-^$^[4, 
5-c] 3V y ^- 1 — IVI") -2-7W^ FTi?b75 K 

[2- ( 2 - !7 :x. —/U- 4 - b y 7/^0^^- 1H — f 
$y/[4, 5-c] ^/yy-l-^f/l') xf/V] TthT^KO. 40gS 
t^^/Wf 5 K# U !7A0. 17 gCON, N-v 5 ^ f/^;l/A7? K4ral^#£, 

*MV?xi fc7l^-^/l^1I«^U »^/V-n-^y^^ (2 : 1) ^ 
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£233-233. 5 0 C<D£t£J£ H B B £r#fc. 
Tcmfttirffi. C 29 H 20 F 3 N s O 3 

©I C, 64.09; H, 3.71; N, 12.89 

III C, 64.04; H, 3.93; N, 12.92 

(2) 2-T$y-N- [2- (2-7i=/l/-4- ^/V-^p ^ 1H 
—r^V [4, 5-c] y 1— f/V) ^/U] T-febT5 K 

N- [2- (2-7x^-4-M)7/VtP^f^-lH-^^/ [4, 

5-c] yy-i-^/u) _2-7^/w^ KT-fe hr $ ko. 3 

0 0%jftzfCfc Kyv^O. 0 3ml <D^9 J /]s3mimW%, 6 B$W3RflE 

aS^^y7°n tf/Vx^f/V^UT 0 . 1 9 g ©fc"SJ£*fc»fc. SfcSfc^: 
^/W^feW^tT, Ml 8 8-1 8 9 < C©H&Kf**T#fc. 
^*##Hf C 21 H 18 F 3 N 5 0 

ail^-ffi C, 61.01; H, 4.39; N, 16.94 

MWlW C, 60.96; H, 4.36; N, 16.94 

mmmi 3 oo^«ot, hmji 3 1 

MMM 13 1 

2-T5/-N- [2- [2- (2 -tToy /I/) -4-^)7/^13^^- 
lH--f [4, 5-c] ^r/yy-l -^/W] ^5vW] 7th75K-7 

(1) 2-7 2^4 % K-N- [2- [2- (2-t°n JJ/U) -4 - MJ 
D^f;V-lH-{^/ [4, 5-c] ^/!)y-l — f/V] o^/V] Ti? b 
75 F 
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M& 2 7 8. 5-2 8 0. 5 °C 
7C*#*ftt C 27 H l9 F 3 N 6 0 3 

3flfr||& C, 60.90; H, 3.60; N, 15.78 

lit C, 60.76; H, 3.74; N, 15.71 

(2) 2-75/-N- [2- [2- (2-tToy/P) -4-hy7/Vtn^f 
/V-1H-^ $^[4, 5-c]^/!Jy-l — Tir hT5 K • 

M 1 7 6-1 7 7°C (£M) 
jcm&ftm C 19 H 17 F 3 N 6 0 • C 4 H 4 0 4 • 1/4 H 2 0 
airatt C, 52.82; H, 4.14; N, 16.07 
C, 52.71; H, 4.21; N, 16.31 

«&j&A;Sffi#K:#«tJ tr, y # • ^ V iooo u # • y /vtV 

***fc») Sri 7 0*tl^t5^7^fs'^^f^M^5 Oml«3xL 
fc 0 itt^fj^ffijfiLWM (PBMC : Peripheral Blood Mononuclear Cell) £ 
LeucoPREP™ (Becton Dickinson »lf (C iotlSU 2mM L-^ 
(Life Technologies ffiK) , 2. 5 U/ml ^<=-> U 2 . 5n/ 
ml* W-TV^rt (Life Technologies ^IL, 10%« 
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jfiLjjf (Intergen Company *mu Lit RPMI-1640 ttitfj ( B *J8IH*S^fttJtt) 
HHJfittA 1X1 o 6 jB/ml t ft 5 J: 5 Lfc 

2. tejMb£&<pf)jga 

0 /x 1 (D^^fb-o^&S^JD Lfc 9 6^ (TO) Micro Test III™ tissue 
culture plate (Becton Dickinson #M) M^M^^-bi-x flsttUHffilL-fc 
t^m^O PBMC1 8 0 jul ZmMVtCo %<D3 0£®&\£s 2 
yty*7^ K (LPS) 10 Atl £»U ^v— Mc^9^^jx^*OatS: 

ur, 5%rmiW^^T3 7°ct?i 6h#i»m hbfc 0 

MNF-attHL-1 /3?rS*tfc 0 9 6 ft<£>W ^ n h 

tb^L^Hl*fi'5HRP (H^^^t/^;^^^^— ^ ;horseradish peroxidase) 

0. 5MMt^RjS^f±Ufct, 4 5 0nm-C©K3fe*Srll-Vmax 

™^^ C z7'l/— MJ— (Molecular Devices ttSS) 

y©iSttSty7 h^^T Softmax ™ (Molecular Devices ttK) TSfcljfe*. If 
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Sfl-tt^y^o-t/W^^t MNF-a (ENDOGEN %kM) > #U^n- 
•^/I/^f-drJrLt MNF-a (Pharma Biotechnologie Hannover ftM) -> 
^^-if^n/^r^^ I g G (Jackson ImmunoRes. Labs % 
thTNF-o (INTERGENttM) ZZfa^tl, fit&. Ifcttk HRPj&^M 
&a&;B<B&2pi&fc:^fco t h I L — 1 j8 O^fifcH:^/ ^ TvHfifc: h I 
L-l j3 (CistronftlK) „ ^D^n-t/Vt^t ML-1J5 (Biogenesis 
thJK) > HRPi^n/^^I gG (Chemicon International £fc§£) % 
t M L-l P (R&D Systems ttS4) Sr**!/-?*!^ MIE, tfett^ HRPft^ttft 

TNF-aWl L-l J3V^Ti^^^^ i §•»{t:^©^», ifc&fcig^ 
i - x 10 0 



*32:t TN F - a ©I4i*#ffl 





g#Jsg(jUmol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


102 


96 


84 


25 


23 


27 





&#;1g(//mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


HJStffl 102 


81 


67 


48 


0 


0 



ftlM* (%) = 
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# <D m m 



1. ^^-K (I) 



R 3 —(CH 2 )k\ 




V^^nT/l^/wg, Xfifgl^£*LTfc«^7y*-/vg«:^U R 2 M« 

<o ) 

2. #C<7)-« (II) : 



R 3 — (CH 2 )k\ 
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~3©SE&£*U R 3 ' lt1k<D-®& (III) : 



T?*$*iS£&£U R 4 , R 5 , &T*R 6 ttlRl-'i> b< BftftoT, « 
^X^LT^ J^T/v^wX, a^S^^UTfc iv^y^vS, hy7x- 

YttSfeJflS^, Sfl^, CH 2) CH, NHT?^$il5 

SXW^^SU mXt5nr±PI-tU<f4«*oT0~2 0W[Sr*-t- 0 ft 
£U R 3 ' (IV) : 



1 ilfclEft^'fL'g-feXtt^W^o 
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7. -fyf YiJ^ -y&m&w&m* (tnf) xw>f i'*— n^^-i (il- 

8 . m>k<D<mmm 1 «ftv> uM^c^r ti& 1 «KiB*©*b^xr±3!ssj¥ft 
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